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Maintenance men 


‘*BEST CONSTRUCTED PIECE OF 
EQUIPMENT I'VE EVER WORKED ON’’ 


said maintenance engineer Johnson about the Elliott turbine 
in the photo below. “Its particularly quiet and smooth in 
operation. There's a lot of machine here! We're very proud 
ot it The turbine drives a boiler-fced pump in che Stand 


ird-Coosa-Thatcher Company National Plant, Rossville, Ga. 











know the answer 


A machine that gets the whole-hearted approval 


of the maintenance staff, has passed the acid test of 
mechanica! equipment. This is so generally the case 
with Elliott YR turbines that the matter is no 
longer in question. Reports like that on the oppo- 


site page come in constantls 


Management too, favors this turbine, not only 
for its low maintenance, but also because of its 
adaptable qualities. Without sacrifice of standard- 
ization, its many permissible modifications enable 
the YR turbine to click with practically any specific 


requirement. 
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“This little Trap is 
a time and money saver 
... the strainer is built right in...” 





THE ARMSTRONG No. 880 
' 


N ECONOMICAL steam trap for drain- 
ing small equipment naturally has a 
small discharge orifice. When dirt or scale 
conditions are bad it is recommended that a 
strainer be installed ahead of such a trap to 

avoid clogging 
The Armstrong No. 880 trap is a perfect 








answer for such a condition. The strainer is 


built right into the body, thereby eliminating 





a separate strainer, extra fittings and consider 
able installation labor. Best of all, the No. 880 
costs $1.00 to $1.25 less than a trap plus a sepa 
rate strainer. Look over your small trap appli 
cations and order the traps you need now from 


your local Armstrong representative's stock 


ARMSTRONG MACHINE WORKS 


810 Maple St.. Three Rivers, Mich. 
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THE N RRO is available with 
" ‘ 








$8.00 LIST 


or >, connections tor oper 


sng pressures to 180 ps 180 t 











690 Ibs hr continuous discharge 
capacity. $7” high, 8” diameter 
weight § Ibs. One of a complete 
line of traps described in the 
ARMSTRONG STEAM TRAP 
BOOK. Send for your copy 


ARMSTRONG STEAM TRAPS 
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Votes on his , = 


POWER ENGINEERING—a better title 


Very few readers or advertisers 


will ask “Why 


the name of an old 


change in 


establishe d 


this 


publication from Power Generatior 
to Power Engineering 

Many of you will recall that the old 
name Power Plant Engineering. used 
191s, 


1948 to Power Generation as part of 


since was changed in January 
our plan to start the new publication, 
Plant Engineering. The new magazine 


covers the function of plant engi 


neering in industry, a function sep 


irate and distinct from power engi 
neering and Plant Engineering is the 
perfect title for that field. The rapid 
success of the new magazine is proof 
f the 


rightness of the functional 


inalvsis 
We had planned i 
Plant Engineering and 


from the old 


1947 to create 
two new titles 
Power 
title. Power 


Engineering 
Plant Engineering 
However, it was decided to use 
Power Generation instead of the tith 
The “Practical Engineer” section is 


name 


Power Engineering because at the 
time it seemed more 


After 


the name 


specihie, 


two vears it is evident that 


Power Generation is inter 
preted by many as restrictive rather 
than specific and the impression has 
been gained that the old publication 
title of Power 


narrower in 


under — the Gener 


ation was scope than 


It is the same 


Power Plant Engineering been 
This is not the case 
years has st rved 


magazine which for 


the entire fe ld of power engineering 
So the only sensible thing to do in 
and 


title 


advertisers 
back to the 


as originally 


fairness to readers. 


ourselves is to go 


Power Ens 


planne d i 


ineering 
1947. This title accurately 
describes the field and function served 
continuity from 


and indicates the 


Power Plant } neineering. 
We were “right the first time” 
that 


and 


are sure Power Engineering is 
established as the title for many years 


back 


i ntation . 
presentation i 


| able act Engineer mate 


ed throughout the editorial 


n the separate 


and the de 
lear and emphatic 
Engineer 


is, expanded, im 


section 


as ordered 


How do you like this month’s cover? 


We oneered the lea of mmoplete con 


tents on the front cove Power ENcINeER 


le use for reference and when 


hook ‘ 


ng 


article he 


nts over Thi 


punch and 


month we have 
readibility into 
effect 


more 


hy using tronger type 


ring the relerence or rece 








two ditterent cause: 


failure dirt and water. Removal of 


‘ does halt a job n 


hat is why De Laval 


o much more 


ettective tor maintain 
available. They 


matter and any 


s double protec 


as often as 


THE DE LAVAL SEPARATOR COMPANY 


LUBRICATING OIL PURIFIERS 





ENGINEERS PREVIEW 


IVE RECENT REPORTS on 


planning form one of the most comprehensive dis 


company pension 


cussions of the subject now available. These five re 
ports by fire different authors, all authorites in the 
held of industrial and_ industrial 
insurance, cover fundamental considerations in estab 


pensions, relations 
lishing pension programs, factors in company pension 
costs, background and principles of standard pension 
practices, selling the company pension program to 
employees and methods of funding pension plans 

If your company is considering establishment of a 
pension plan, these reports may be very helpful to you 
They may be obtained for $1.00 each or $3.50 for the 
set of five reports, postpaid anywhere in the United 
States. To get them, send direct to Research Division, 
California Personnel Management Association, 442 
Flood Bldg., 870 Market Street, San Francisco 2, Calif 
We do not have any copies of these for sale or distribu 
tion, so please do not send us any money tor them but 
write direct to the Association 

* . * 

OMETHING NEW in acid-type storage batteries 

has made an appearance. The battery consists of 
three concentric cells within a single cylindrical rubber 
or glass casing. Among the advantages claimed are 
less weight, better resistance to breakage and lower 
fabrication costs —The Ohmite News. 
* * * 


HEAR OF a 


? 


pump operated entirely bi 
Well, a sonic pump has been tried 


California to lift 


| R 
4 


sound waves 


by oil well drillers in crude oil 


from the depths In this device, sound waves cause 


alternate contraction and expansion of the drill tube 
sufficient to force fluids up the pipe. Of course, it is 
still experimental 

But if 


oll well drillers have now 


you think that is a queer one, some of these 


as vital 
Old 
time, hard bitten wild catters turn green at the thought! 
The deter 
mine at what depth a completed well 


turned to ice cream 


equipment In their search for new oil deposits 
drillers use a 


spinner in instrument to 


water enters 


and they needed something to protect it so. they 


dumped ice cream down on top of it They are now 
working to substitute oleomargarine for the ice cream 
because the oleo is easier to transport and store in hot 
weather Also it would not be eaten so rapidly by the 


sun b ik ed drillers 
* * * 


IRED TELEVISION has pushed its way into 

industry very rapidly within the past year or 
two and now it is possible for you to see operations 
going on where you can’t look yourself because it is 
too dangerous, too difficult, too expensive, too far, too 
hot, too cold, too dark. A new catalog of Diamond 
Power Specialty Corp. describing its Utiliscope, shows 
16 different ways in which the device may be used in 
industry for protection, cutting costs, eliminating haz- 
ards and the like. 

Another interesting development in wired television 
is the RCA Vidicon, a new and very small pickup tube 
that may drastically cut the size and weight of sending 
and receiving units in plant television. It results in a 
pickup set about the size of a 
camera, weighing about 8 pounds. 


16-mm home movie 


IGH-HEATING-VALUE briquets can be made 
from the “slacks” or “fines” of sub-bituminous 
coals, according to a brief review of this field released 
by the Office of Technical Services of the U. S. De- 
partment of Commerce. Findings of the study indicate 
that profitable operation of briquetting plants near 
mine locations may be possible. Publication PB 99806, 
Briquetting of Dried Low-Rank Western Coals, is 
available from the Office of Technical Services, U. S. 
Department of Commerce, Washington, D. C., at $2.25 
per copy. 
* * * 
ODAY, as in ages past, man is almost completely 
dependent upon solar radiation both that which 
has been stored during the centuries tn such forms as 
coal, oil, peat, and gas, and that which is currently 
being converted to plants and other vegetable life 
through the process known as photosynthesis. Yet the 
earth’s stores of natural fuels are gradually being used 
up, and after countless years on this planet man has 
scarcely begun to make efhcient use of the solar energy 
daily shed upon the earth. But science is turning to 
the problem 
In recent experiments with controlled photosynthesis, 
Stanford Research Institute men 
proved on plant utilization of solar energy to create 
organic food In experiments with the alga 
€ hlorella. chemical Stanford Research 
Institute have succeeded in utilizing 5 per cent of the 
per cent of the total solar 


research have im- 
stores 


engineers at 


incident sunlight, or over 
radiation 


* * * 


OST OF US are familiar with two or three types 

of nails. It is surprising to learn that there are 
more than 50 different styles of nails, not including 
staples and tacks. They come blued, silvered, coppered, 
black or in stainless steel. The points may be duckbill, 
needle, diamond; or the nails may be pointless. The 
heads may be button heads, rose heads, oval heads, 
flat heads—or no heads. Some of the common nails 
are known as berry box, broom, beer case, orange crate. 
Hungarian nails (for work shoes), egg case nails, and 
channel nails —The Ohmite News. 


* * * 


THOUGH learned to fly 
sound can travel, the bulk of this country’s 
combat aircraft will still be subsonic for many years to 
come, the ASME was told at its recent spring meeting 
Hotel Statler, Washington, D. C. Carl C 


Sorgen, technical assistant to the head of the Experi 


VEN 


than 


man has taster 


in the 


mental Engines Branch, Bureau of Aeronautics, De- 

partment of the Navy, said the brute force required 

for propulsion beyond the sonic barrier made super- 

sonic aircraft “tremendously expensive.” 

high 

performance interceptor fighters and guided missiles 
and in these cases pure jet propulsion will be used, 


Mr. Sorgen said two exceptions will be made 


either in the form of the turbojet, ramjet or rocket, 
In the subsonic field, he 
said, it appears that the gas turbine engine will be used 
for everything but the “slow freight” aircraft. 

“The main question remaining to be answered, then, 
1s whether to use the gas turbine engine with or with 


to attain supersonic speeds 


out a propeller,” said Mr. Sorgen 





TALIONAL SAFETY COUNCII 

the du Pont Company that its plants have won 
1949 in all Divi 
Section safety contest of the 


has just notuhed 
the top honors for three groups of 
sion | in the Chemical 
Council. Altogether, 64 of the company’s operations 
won perfect-record trophies and special awards. Sixty 


two of them operated throughout the entire year with 


outa single lost-tume injury to employees 


Dee 


* . * 


. . * 


AMES D. CUNNINGHAM, president of Republi 
Meters Co., has 
Societies 


blow been awarded the Chicago 


1950 Merit Award for 


administrative and civix 


lechnical Counel 


outst andine eneineering 
ioe. Me 


for 1950 and «has 


serTy 
ASMI 
Board of 


since its 


( unningham is also pre sident of the 


been chairman of the 


Trustees of Illinois Institute of Technology 


formation m 1o40 


YEVERAL MONTHS AGO, the scientit 


gineering we rld all ag over the announce 
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and Engineering 
May 
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Industrial 
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More 


ineering Research Laboratory 
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und ce d air at the other, and if you 
anation of its 
1 paper by D. S. Webster entitled 
¢ Hilsch V ortex Tube 
ASRE. Refrigerating Engineering, 

ventually 


The Hilsch Tube may e 


laboratory toy to be 


detailed exp action 


nelt ded in 


the category of a 
| ce with reasonapdDly economica 


analysis 
| 


onsiderabdie 


tior The 


50-year-old elec 
Mohawk 
The 


Turin, 


(= LD PAPER CO. has sold its 
trical distribution Niagara 

Power Corp., according to a recent AP report. 

716 Lyons Falls, 


Constableville and adjoining rural areas in New York. 


system to 


system serves customers in 


onant 


mw best to 


cal engineering 
brought 
his new 
Signals 


ymts 


Co OR TELEVISION is brought closer by a new 
4 filter recently developed by Bausch & Lomb Op- 
tical Co. The filter employs three thin films of silver 
und magnesium fluoride, aoplied under high vacuum 
to one the tube. The thickness of the mag- 


nesium fluoride film determines which color will pass 


side ot 


through the filter. A large set of these filters ts now 


Royal 


mark, for research on the 


im use at the Observatory, Copenhagen, Den 


color of interstellar matter. 





fuel costs 
are less 
when you 
lubricate 
TTL 


Texaco 
Ursa Oils 


ANY Diesel lubricated with Texaco Ursa Oil is 
bound to run cleaner because Texaco Ursa Oils 
have high resistance to oxidation . and are de 
signed to keep harmful carbon, sludge and varnish 
from forming. So rings stay free, valves work the 
way they should, ports stay open . . . assuring 
better compression and combustion 

In addition, Texaco Ursa Oils maintain their 
tough lubricating films in spite of heat and high 
pressure. Wear all but vanishes. Bearings and all 
moving parts last longer. No wonder maintenance 
costs and fuel consumption are less when Texaco 
Ursa Oils are on the job! 


Photo courtesy Fairbanks, Morse & Co 


There is a complete line of Texaco Ursa Oils. 
They are approved by leading Diesel manufac- 
turers, and are easily America’s favorite Diesel 
lubricants — as shown by the fact that more sta- 
tionary Diesel b.p. in the U. §. is lubricated with 
lexaco Ursa Oils than with any other brand. 

Get a greater return from your Diesel operating 
dollar. A Texaco Lubrication Engineer will gladly 
help you. Just call the nearest of the more than 
2,000 Texaco Wholesale Distributing Plants in the 
48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO Ursa Oils 


FOR ALL DIESEL ENGINES 


TUNE IN... . TEXACO STAR THEATER starring MILTON BERLE on television every Tuesday night. See newspaper for time and station. 


9 

















Maintenance costs are less because there's less 
maintenance. 


In a nutshell, that’s why more and more utilities, insti- 
tutions and industrial plants distributing steam are 
turning to Yarway Gun-Pakt Expansion Joints. 


Servicing Gun-Pakt Joints never interrupts heating or 
production. They are serviced under full steam pres- 
sure, without shutdowns. 


To repack a Gun-Pakt Joint you simply insert a plug 
of plastic packing, turn a wrench, and the job’s done. 
Special Alemite fittings provide for proper lubrication. 


Users report that Gun-Pakt Joints cost little to 


PATENTED 


Single-end, welding 
type Gun-Pakt Joint 
with base. 150 Ibs. 
pressure. 


iy 


maintain. One who has kept accurate records says 
“65 cents per year per joint.” Others claim even less. 


Available with single or double ends, welding or 
flanged types, in sizes from 2” to 30”, with traverses 
from 4" to 24”, and for pressures to 400 psi. 


For the full Gun-Pakt story, as well as information on 
other Yarway slip-type joints, write for Yarway 
Bulletin EJ-1912. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


A FEW REPRESENTATIVE 
USERS OF YARWAY 
GUN-PAKT EXPANSION JOINTS 


City of Cleveland + Georgia Power Co. + Philadelphia 
Electric Co. « Dayton Power and Light Co. + Jacksonville 
State Hospital + Univ. of California « Agfa Ansco Corp. « 
Armstrong Cork Co. + Chrysler Corp. + General Motors 
(Buick Div.) + Westinghouse Electric Co. + Central Heating 
Plant, Washington, D. C. 
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For any fuel or 


combination of fuels 


The HAGAN Differential 
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Automatic Combustion Control 
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AS GAS FLOW INCREASES 


DAMPER CONTROL 
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actual 
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HAGAN CORPORATION 
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THRUSTIORG FORCE MEASURING DEVICES 











How Do Head, 
Capacity and Speed 
Affect Centrifugal | 
Pump Design? ss 





General Characteristics Of Centrifugal Pumps 
7 
lew —_ Speed — Medium Specific $ 
egrem K Diegram Y 
weoll rue head from px tof Steeper se m heod 
manimum efficie A ' ’ 8 
shut-off 8 
Wide ‘ e -- " ~ 
ott . | 7 @ e 
Rapid decrease bho f a a 
powt of efficie A 
weet Al . 
— 
0 








Pumps h ng the same 


« pr s, ran 
te ric Spx 1 rad ! 
t fr tot high specific 
i n the right 


By Specific Speed Ranges 


peed — High Specific Speed — 
Diegram Z 
f ~ 
A Very steep rise in head from 
a 8 
. ' N ~ Pp t ange at high 
efficie 
‘ a Ropid ease in bhp from “A 
t 8 


Pointers on Putnps 


each design being placed in its propet 
position with relation to the specific 
spee 1 sc ile. Below the sc ale, a 


cteristic curves X, Y and Z indicate 

the hydraulic characteristics a three 

pumps, each designe 

ng to its position 
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You'll Find the Right Pump 





Centrifuge! 


Vertico!l Turbine 











will be glad to 


utility operations 
| has reduced lubrication 


er will obtain the Engi 


() South 


~ NONPAREIL 
Turbine Oil 


“Will outlast your turbine” 


G) 


i siti ii Ml Wi 
STANDARD OIL COMPANY (INDIANA) wn 





Which Vertical-Unit 
tits 


Type VU-50 
(for the higher capacity range) 


the original VU design, may be fired by 

{1 coal, oil or gas, or ar ombination of 

these fuels. Available for « ipacities up to S00 000, 

r more, lb of steam per hr, pressures up to 1000 psi 
emperatures up to 900 F, or higher. Fur- <a 

t ! be of hopper 

nav be added 


and steam t 


Type VU-30 
(for the middle capacity range) 
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COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 





boiler 
your special needs ? 


VU-10? VU-30? VU-50? 


No matter what vour combination of operating 
conditions, one of these three units can meet the particular 
requirements of your plant exactly. Capacity? The 
Vertical-Unit Boiler covers a complete range of 
capacities, from 10,000 lb per hour for smaller plants, up 
to 300,000 or more pounds per hour for larger industrial 


i ) 
| plants and utilities. Pressures? Temperatures? 
VU Units are available for steam pressures up to 
f i( { 1000 psi and temperatures up to 900 F, or more. 
A Z 
oh } | Or perhaps your fuel requirements are unusual. 
= 


A4 The VU-50 may be fired by pulverized coal, oil or gas, 
or any combination of these fuels. In the medium and 
lower capacity ranges the firing may be by any type 
of mechanical stoker as well as oil or gas. Moreover, 

Type VU-10 any one of these methods may be substituted for 

(for the lower capacity range) another should a change in the fuel market occur. 
drune rade phen vba deaesee-corcely This flexibility... this ability to meet the widely 
varying requirements of plants in virtually every branch 
of industry — at efficiencies ranging up to 88% — 
accounts for the wide acceptance of the Vertical-Unit 
eget Boiler. Throughout the United States and Canada, 
preader, undericed or chain grate stoners, Latin America and abroad, the VU has been selected 
for installations with an aggregate capacity of well 
over 100,000,000 lb of steam per hour. 


rial load conditions and part 
plants havit small operating anc 
ance forces Capac tles range fr 


10,000 to 60.000 Ib per hr. Firing may 


oil or gas burners. Any of these method 
nay be substituted for any other, should fue 
market conditions make this desirable. 
Whether you are considering the purchase of equipment 
for replacement or expansion, or for a new plant, a 
C-E Vertical-Unit Boiler will provide the right answer to 
your particular situation. We shall be pleased to supply 
catalogs and any additional information upon request. 
8-392 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YOR K 





COMBUSTION CONTROL 


FOR 
ALL SIZES OF BOILERS 
ALL TYPES OF FIRING 
ALL LOAD CONDITIONS 


An automatic combustion control system, as 
jesigned and built by Republic, will enable 
you to operate your boiler (or boilers) over 
1 long period at test efficiencies regardless 
f variations in fuel, load and other operat- 


ing factors 


Republic combustion control is a unified 
system controlling simultaneously, in meas- 
ured quantities and in correct proportions, 
the fuel and air input to the boiler 


It automatically increases or decreases 
the fuel and air supply to the boiler in the 
correct amount to maintain constant steam 
pressure and in the correct ratio to main 
tain maximum combustion efficiency 


Republic automatic combustion control 


systems, either pneumatic or hydraulic, 
are available for all sizes of boilers, all 
types of fuel firing, and load conditions 
and any arrangement of draft equipment 
They are completely described in Data 
Book No. S-21— write for your copy 


STOKER FIRED—The Republic instrument and 
nbustion control panel for an 80,000 lbs. per 
stoker fired boiler in a municipal power plant. 
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OiL AND GAS FIRED—In this model boiler room of a large 
institution the four combination oil and gas fired boilers are 
operated by a Republic automatic combustion control system 





MIXED GAS — Republic instrument and 

control pane! installed in a natural 

gasoline plant to automatically control 

two 50,000 lbs. per hr. boilers burning 
mixea gas 





STOKER FIRED—The Republic combustion cons 
trol and instrument panel for the automatic opers 
ation of a 45,000 lbs. per hr. stoker fired boiler, 


STOKER FIRED —A typical Republic combustion control installation 

in the boiler room of a mid-western university for the automatic 

operation of two 25,000 lbs. per hr. stoker fired boilers. All boiler 

instruments and manual controls are centralized on the two panels 
pictured above 


REPUBLIC FLOW METERS CQO. 


2240 Diversey Parkway, Chicago 47, Illinois 





NOW... One Grease 


applications in the 


C 
z |MULLION STROKE 
¢ | fadusttial Grease” 


A grease that will stand 100,000 punishing strokes 
of the ASTM Work Tester 


has been considered a 
superior lubricant 


In a deliberate 


attempt to break down Shell 
Alvania Grease, on the same tester, the run was 


extended vaelemerele) clelemelelemr tise) 4-1) 
plelemelele@Mr iia) 434 at one million strokes the 


test was discontinued, because this grease would not 
break down—it was still o fit 


appearance and consistency 


Finally 


lubricant both in 


Combines all these lagpartant adbantages / 


1. Higher mechanical stability 3. Stable at high temperatures — supe- 

‘ roor t t best soda greases 
2. Pumpable at low temperatures 4. Impervious to water 
. stad 


instance 


ime 


washing 
5. Longer Service Life 


mMmsuMption 


SHELL ALVANIA ... 





will service all grease 


majority of plants 


SHELL ALVANIA GREASE 


Shell Alvania is the one grease that 
will service all grease applications 
in most industrial or processing 
plants. It is already making important 
changes in maintenance and purchas- 


ing practice. 


Because Shell Alvania, a patented 
grease, combines all of the advantages 
of the many special purpose industrial 
greases, this does a 
highly efficient job in most any appli- 
cation you can name. 


new lubricant 


Gives you these ent SMINGS: 


Extends TIME between greasings — 
lasts longer . . . stays in bearings 


for much longer periods 


fewer serv- 
the 


Low-cost application 


icings per year and only one 


grease to handle at any time 


5. Better protection 


Simple inventory—Shell Alvania 
Grease replaces up to 20 brands 


3. 


formerly required 


Greater safety—less chance of 


applying the wrong grease to ex- 


4. 


pensive machinery. 


against heat, 


cold and moisture. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, N. Y. 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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ALLIS- — BOILER FEEO PUMP 


The barre w. is one of three types 
we t } r ‘ ervice The vorious 
feat this mp hove been exhaustively 
‘ 


tory for highes? pres 


f stoges and 


CHOICE OF 3 TYPES OF PUMPS 


And « 


—BACK 


A-C 2-POLE MOTOR & CONTROL 


The main thing you pay for and want ir 


boiler-feed pump drive is reliability . 
tinvity of service with minimum time-out! 
Here is how you get it in Allis-Chalmers two 
pole motors: PExtra insulation protectio 
into the stator winding. Pimprove 
design eliminotes eakage 
ing bearing nsfruction res 
ing and alignment 
non-embrittling copper 
silver brazed to er 
Available for in 
— drip-proof or sp 
tube-type tot 


ventiioted wit 


< 


GET AN ALLIS-CHALMERS 
“PUMPING PACKAGE” 


u 


p.S.1. pumps ALLIS-CHALMERS, 953A SO 


two-pok MILWAUKEE, WIS 


i 


ALLIS-CHALMERS & 





A COMPLETE SYSTEM:-- 











PR ei 2 
Be oo ae ee 
by the liquid igg@lf. Indicating me , ; ee 
sure. The no stuffing bo omplet on of indi- 
cating ag@ actuating parts is sch d by pe: ent magnet F 
transgfission. 





fe Automatic Control Yhit is attached dir to the Indi- 
cator and operates the femote signal alarms (ight or horn) 
at any remote locatiogs. 


The Control Unit my also be used as a contrgl for mechanical 
equipment such af motor-operated valves, pymps, etc. 


FOR COMP DESCRIPTION AND SPERIFICATIONS OF : 
YARWAY R§MOTE LIQUID LEVEL INDICATORS, WRITE FOR © 


BULLETIN/WG-1822. 


YARNALL-WARING OMPANY 
114 Mermaid Ave., Philadefphia 18, Pa. 


NEM! 

A RECOMDING BOILER 

WATPR LEVEL INDICA. 

Ty THE YARWAY 

|-LO-GRAPH. SEE 

ee ee ee ae BULLETIN WG-1830. 


indicator with Control Unit 
attached 


Yorway Remote Hi-Lo-Alarm Signal Horns Three Yarway Remote Hi-Lo-Alarm Signal Lights, 
showing low level, normal operation and high 
level. Each unit shows all levels. 


YAR WAY REMOTE LIQUID LEVEL INDICATOR 





Send for 
This Article 


Detroit RotoStoker Power 
Dumping Type in the Hanes 
Dye and Finishing Company 
Boiler Plant. 





Typical 24 hour 
steam flow—air flow 
chart from Hanes 
plant. RotoStoker 


Hanes Dye & Finishing Co. 


Winston-Salem, N. C. 
gets results with 


DETROIT ROTOSTOKER 


With a modern boiler Detroit 
RotoStoker accomplishes a three- 
fold saving: Fuel saving was 
20%; steaming capacity was in- 
creased 20% to a 60,000 Ib. 
per hour maximum; the new 
generating unit occupies 37% 
less space than four old boilers 
it replaced. 

Detroit RotoStoker follows load 
fluctuations of 12 to 1, in a 24 
hour period, interspersed with 
sudden swings over a wide 
range, with close automatic con- 
trol of pressure as a routine 
operation. 

The Detroit RotoStoker is a money 
saver. Write for copy of the 
Hanes Story. 


Detroit RotoStoker— 
applied to Babcock and 
Wilcox Integral Furnace 
Boiler, capacity up to 
60,000 pounds of steam. 
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Gariock Metal Foil Packings are constructed of thin 
metal foil spirally wrapped around a fibrous center core. 
The durability of metal wearing surfaces in contact with 
COPPER ‘ ' the rod or shaft is thereby combined with the resiliency 
, of a fibrous pac king , 

A patented, pleated foil construr tion used in several of 
these new Garlock packings imparts unusual flexibility 
to the packing and permits the forming of rings without 
ALUMINUM | undue distortion of the material. GARLOcK Metal Foil 
Packu are recommended for centrifugal or reci- 
procating pumps, compres ors, engines, expansion 


joints, etc. Write for descriptive folder. 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 





In Canada: The Garlock Packing Con pany 
of Canada Ltd., Montreal, Que 





(j ARLOCK “ano on seats 

















1. _BYe 


occ ro 





NEW SCHILLER STATION 


First Complete Mercury-Unit Power Plant 










MID esi 


PIPING SERVICE 1s 
1ON- 


NATION-WID 
i "4 4 Plants are 


“@ £ Better Than 





The first installation of a 

mercury-unit power plant de- 

signed and built as a com- 

plete power generating unit 

. the Schiller Station of the 

Public Service Co. of New Hampshire at Portsmouth, N. H. 

is a notable achievement. When operating at designed 

rating of 40,000 kw and using Bunker C fuel oil, the heat 
rate is 9200 Btu per net kwhr. 

The piping is by Midwest... fabricated and erected 
with undivided responsibility. "Firsts" are frequent with 
Midwest . . . have been throughout our more than four 
decades of experience with piping of all kinds. Midwest 
has grown up with modern high pressure and high tem- 
perature piping . . . through the years has achieved a 
wide reputation for better piping. 

Whether you want a simple pipe bend, a series of 
complex prefabricated subassemblies, or a difficult piping 
job completely erected, Midwest has the facilities, the 
experience and the organization to meet every require- 
ment. You will find it to your advantage to call upon 
Midwest whenever you need piping. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 South Second St., St. Lowis 4, Mo. 
Pionts: St. Lowis, Passaic, Los Angeles and Sevth Boston @ Seles Offices: 
New York 7—30 Church $1. e Chicago 3—79 W. Monroe St. e Los Angeles 33 
—520 Anderson St. e Houston 2— 229 Sheil B @ Tulse 3—533 Mayo Bidg. 
Sevth Boston 27 —426 First St. 


4163 


rer’ PIPING FABRICATORS AND CONTRACTORS 
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WATER SUPPLIES — 
HARDNESS — REMOVAL OF 

SOLIDS FROM WV ASTE 





NEW PUBLICATION 
AVAILABLE 
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.use INTERNAL 


INTERNAL OR EXTERNAL 
BOILER WATER TREATMENT? 


FIGHTIN’ WORDS? Well, not exactly but certainly a frequent cause 
of dispute in the front office as well as in the boiler room! Which method is 
the most practical the most efficient the most economical? 
here is no general rule that can be followed. Present-day practice says 
External treatment is often desirable—but internal treatment is always 
necessary However, every case is different and must be considered on its 
own merit. That's why so many engineers depend on the Drew System of 
Water Treatment for the correct answer 
lhe Drew System of Water Treatment eliminates guesswork! It starts with 
proper diagnosis. It includes recommendations for corrective treatment and 
other preventive measures such as modification of operating cycles and 
redesign of equipment, if required. It is specialized service applied to your 
individual boiler problem 
Don't gamble with guesses! Consult the Drew Engineer or write for further 


information 


a 
DREW CHEMICALS | 
<i 


(awe? CHemticai4 Diu 14Q401 DREW 


E. F. DREW a co., INC. 


15 East 26th Street, New York 10, N.Y 


PRODUCTS 


Wationmide seveice im Boiler Water and Cooling Water Conditioning 





Products of 
W EngineerIN§ 


| conomy 


fo? 


~ bringing NEW 


to all industries 


Manufacturing, process, and service industries,along with 
many power companies all over the U. S. A. are finding 
the ideal answer to their new steam requirements in the 
B&W Integral-Furnace Boiler, Type FH. Installations 
range In steam capacity up to 350,000 Ib. per hr. per unit, 
(Top) Flat-floor unit of 100,000 Ib. per hr. steam co employing a wide diversity of fuels and firing methods, 
pacity at 725 psi, and 650 F, fired with oil, gas, pul- pressures to 1050 psi, and temperatures to 910 F, 
verized coal, and waste products of process plant An important advance in steam engineering, this B&W 
unit brings together,in a modern, standardized design, all 
the best features of the original and highly successful 
Integral-Furnace Boiler, introduced by B&W 17 years 
(Bottom) Hopper bottom unit of 100,000 Ib. per hr. ago, plus many additional improvements . . . each one 
steam capacity ot 450 psi and 650 F. and coal-fired time-tested and performance proved. 
by B&W Pulverizers in a manufacturing plont 
Immediate and widespread acceptance—over 39 million 
pounds per hr. of steam capacity installed or ordered 
is evidence that the Type FH Boiler satisfies all modern 
requirements for dependability, efficiency, accessability, 
Gigi _— . adaptability, and economy of installation and operation. 
fill)! It will pay you, as it has so many others, to consult BAW 


i engineers about this boiler when planning steam plant 


HIGH AVAILABILITY, due to Improved Soot Blowers 
Self-draining Superheater Ease of Operation 
Continuous Ash Disposal Improved Circulation: Clean, 
Ease of Inspection Dry Steam 
Quick fuel changeover HIGHLY ECONOMICAL, due to 

Low Maintenance 

HIGHLY DEPENDABLE, becouse of Minimum Space Requirements 
Less Slagging High Heat Absorption 
Less Manual Cleaning Fuel and Firing Flexibility 


IAURMRUTEN HC GUREN t expansion or modernization. 

i i mH COST SAVING FEATURES 

1 OF B&W INTEGRAL-FURNACE BOILER, TYPE FH 
A ‘+ 








Helping Industry Cut 
Steam Costs Since 1867 





UP TO 50,000 MEGOHMS 


N wigher ranges 


Wider ranges 


Longer scales 


amp roe. 


Never before has the direct-indicating cross-coil ohmmeter 
been capable of measuring such high values of insulation resistance! 
This accomplishment comes at a time when more attention 
than ever 1s being focused by engineers on insulation resistance 
d ‘ loss measurements as a practical non ce structive means ot 

forestalling breakdown in electrical equipment 
l hese new sets also include several important improvements, 
such as static shielding, improved hand-drive mechanism, and a 
simplified design for motor-drive with better voltage stabilization 
Ihe new line of MEGGER Insulation Testers is now avail- 


ible in the following ranges 


Inner Scale Outer Scale 
Volts Megohms Megohms 


al requirements, a special 3 >i ’ umen available 


ye up to | ( megohms 


For description ind prices, write for Bulletin 21-20 PG 


ee ee eee 2 eo 


Electrical & Scientific Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA 


INSULATION TESTERS « GROUND TESTERS - OCHMMETERS 





A NEW IMO PUMP 
AT LOWER COST THAN EVER BEFORE! 


IMU 


ONLY AN IMO GIVES YOU THESE ADVANTAGES 


RELIABILITY — only three moving parts — no gears, vanes, 
pistons. Nothing to get out of order or adjust. The 
mechanical packing seals never require attention. 


no noise, no vibration. 


QUIETNESS 
FREEDOM FROM PULSATION — continuous, axial flow. 


HIGH SPEED OPERATION — for direct connection to motors, 
turbines, and machines. Also can be driven by belt 


or chain. 


a 
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HWY 


LOWER COST THAN EVER BEFORE 


The new IMO A313A possesses all the unique advantages 
of the IMO pumping principle — it is built to the highest 
quality standards but it is designed especially to permit low 


cost, standardized quantity production. 


The IMO A313A can be used for delivering up to 80 
gpm against pressures to 150 psi, as required for lubrica- 
tion service, oil transfer, low pressure, hydraulic systems, 


and general pumping of oil and viscous fluids. 


Send for Catalog 1-159-G 


IMO-DE LAVAL PRODUCTS DIVISION 


DE LAVAL STEAM TURBINE CO. * 


TRENTON 2, N. J. 
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Cooling tower elgee growths are blamed for plugged condensors 
ond troubles in other heat exchange equipment At lett Nalco Micro- 
biclegical Leboretories’ investigations reveal the true culprits, see 
text below 


the trouble-makers in cooling towers, seldom cause plugging, FORMULA FOR SUCCESSFUL 
on of iron oxide deposits in other parts of cooling systems SLIME AND ALGAE CONTROL 


rcan mold growths, slime-forming, sulfate-reducing and iron- 

d T torr 1g rane 

bacteria that do cause these internal difficulues be controlled @ identify slime rmiag organ 
isms to be controlled 


gae-killing chemicals 
iblished tacts make it obvious that proper control of micro- 
rowths in any cooling system ts first a job for experts. Proper @ Determine th 


tion of treatment chemicals and dosages ind proper treatment to be 


A 


ipplication will be handled efhicirently and economically in ay 
by Nalco Field Representatives working closely with the 
tories. Onc proper microbiological control ts estab- 
ervision to check effectiveness of treatment ts 


ean, siime ind algae-tree equipment 


@ Determine, by detailed survey, 
the proper method of applica- 
tron 

imsure « 

iv System 

A Practical Approach to the @ Provide consistent supervision 
check application an 


ibe sent promptly upon reque st 
tiveness of treatm 


ysroblen cad re orrective ction, 


NATIONAL ALUMINATE CORPORATION 

6224 West 66th Place + Chicago 38, Illinois 
( 4a sm im@gurrce bould be addr eat 4dichem Limi 

Bartio n, Ontar Canada 
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BEACO 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH - BOSTON - CHICAGO - CLEVELAND - DETROIT - NEW YORK 
NORFOLK - PHILADELPHIA - SYRACUSE 


For New England: New inglend Cee! & Coke Co For Expert: Coster, Curren & Built Inc 








Low Silica Carryover 


Low Total Carryover 1 


Three FW Units 
for 
THE TEXAS COMPANY 


LAWRENCEVILLE REFINERY 
LAWRENCEVILLE, KLINOF 


Steam Capacity 
300,000 Ib per hr 


Superheat Control Range 
150,000 to 300,000 Ib per hr 


Pressure Superheater Outlet 
600 ps: 


Final Steam Temperature 
750 F 








Minimum Blowdown 
and Heat Loss 
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of High Heat Absorption 
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FUEL 


1. Average saving as reported by users is 5% 
2. Waste fuel automatically used when available by 
Multi-Fuel firing 


3. Fiexibility of control simplifies switching to most 


economical fuel. 


1. Furnace wall repairs reduced by limiting maximum 
turnace temperature through close control of ex- 
cess air. 

2. Slaqging of heating surfaces reduced to a minimum 
by accurate control of excess air 

3. Feed water pumps protected at low ratings py 
automatic by-pass control. 

4. Possible damage to turbine from water carry-over 
avoided by feed water contro 

5. Damage from excessive steam temperature avoided 
by proper control of excess air and superheot. 


6. Burning of tubes insured against by proper con- 


trol of feed water and excess air. 


AUXILIARIES 


Power required by fans is less since control con- 


tinuously operates on minimum allowable excess air. 
Power for feed pumps may be reduced through 
control of excess pressure by pump speed. 

STEAM USE 

1. Maintains Prime Mover efficiency by supplying 
steam at design pressure and temperature 

2. Improves process operation by controlling flow, 


pressure and temperature. 


BAILEY METER COMPANY 


1040 IVANHOE R¢ 


VELAND 10, OHIO 








FOR 
© softening 
dealkalization 
deionization 
silica-removal 


Monobed deionization 


A complete line of 


AMBERLITE 


ion exchange resins 


under the desc ription of the resin that resists acid, 
condensed kali. chlorine, heat. attrition, and waters 
our knowledge on the use of low in silica. 

Aupertite IR-120 in water softening. The If vou plan to install a new high- 
resin, capacity softening unit or if you want to 
ww regeneration replace zeolites of low capacity with a 
cts of flow resin of high capacity and efficiency, you 
; on headloss owe it to your boilers to write Depart- 
ited. And we've ment PGI-2 for your copy of the pamphlet 

words a on AMBERLITE IR-120. 


CHEMICALS Fs FOR INDUSTRY 








ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Washington Square Philadelphia 5, Pa. 
The Resineas Products Division was formerly Ihe Resinous Products £ Chemical Company 








Send for this free folder today 





Ampentite is a trade-mark, Reg. 1). 5. Pat. Off, and n principal foreign countries, 





NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
n making requests use the no-obligation, postage-paid card pages 35-36. 


1 FEEDWATER TREATMENT 


‘ potatsunr type deve ' \ ! 
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ete steer generators outpu 
meter generator is measured 
ntac naking relay which oper 
otor v ch, in turn, positions 
This valve controls 
through meter unt 
it balance i potention 
rate of flow for which 
set. The Hays Cory 


5—HEAT EXCHANGERS 
Feature all-cuprous, removable tube 
bundle construction 
According to manufacturer 
BCP Exchangers are available in a 
broad rang of size which compare 
favorably in cost with many units of 
other construction and materials and 


in the smaller sizes. Original 


2—VENT AND DRAIN VALVE 


He nplified ball-type pa? 


4—METER AND CONTROL 
f ndicating and regulating ¢ 


flow of rosive quids 


6—TIMER ENCLOSURES 


Are hermetically sealed for use in 
rrosive, high hum Jity atmospheres 


7—MOTOR STARTERS 
Are mbination magnet type 
switches 

A oie en 

separate 
Stiarters are 
n-fusible 
t tc! t feature front 
3—FAULT LOCATOR poration, sinugiified tastelintion, ue 
pad 





eeeOn one order to CRANE 


SMALL STEEL VALVES 
WITH BIG VALVE FEATURES 


Crane 600-Pound Small Steel Gates with Union Bonnet—for 
steam, water, gas, or air—are smaller, lighter, and more compact 
than usual high pressure design... yet are amply strong. Metal 
sections at all points provide extra strength and safety under 
rough usage and extreme pressure-temperature conditions. 
Body, bonnet and yoke are high quality carbon steel. Seating 
is Hardened Stainless to Exelloy, offering superior resistance to 
wear, corrosion, and temperature effects. Husky bonnet ring 
with long, precision-cut threads pulls up easily . . . always stays 
tight. Long-lived blowout-proof gasket in bonnet joint is unaf- 


ne 


fected by highest temperatures or fluids on recommended services. 
For more information, write for circular AD-1741. 


/ 33658 , . ago § 
CRANI CO., 836 Michigan Ave., Chic ago 5, Ill. Ne. 3603KW 
Branches and Wholesalers Serving All Industrial Areas 





For steam upto 850 deg. F., 
and for water, gas, or air. 


. THIS POWER PLANT INSTALLATION, FOR EXAMPLE, Sizes: % to 2 in. 
Screwed or welding ends 
CAN BE COMPLETELY EQUIPPED BY CRANE 
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EVERYTHING FOR EVERY PIPING SYSTEM 
GASKETS 
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11—ROLLING SCAFFOLD 
sectionel-type lightweigh? 


‘ verhead wort 


aly 


8 MAGNETIC LEVEL 


7 wp pipe 
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14—FLOW METERS 
Are ter 


n jead * provide piant-wide 
f easurement standardization 
Met 
12—PNEUMATIC CONTROLLER 





9 HAND HOIST 


4 4% cape 


nc Meh Gey seer wondl ' ! 15—PRESSURE CONNECTORS 
ty H F pper st 
n re 4 AWG to 500 MCM 


sluminum r steel wire 
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10.-HOT LINE CLAMP 
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13—LOCKING NUTS 


. ‘ Ky Ja ; Mark the numbers of the items 
Sian you wish to receive on the 
a obligation, no postage card 
E_ ‘ Pages 35-36 
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Regardless of the obstructions and the distance 
between boiler water level gauge and control 
panel, the Diamond “Utiliscope” brings an exact 
instantaneous and continuous picture of the water 
level to the operator in the control room. There can 
be no mistake because the “Utiliscope” shows either 
the correct reading or there is no image. 

The continuous picture produced by 60 image 
fields per second (sound motion pictures have 48) 
shows instantly any change in water level . . . there is 
no measurable time lag. Among the other ad- 


vantages of the “Utiliscope’’ are: sharp contrast, 


simplicity of design, rugged construction, easy in- 
stallation, exceptional stability and simple control. 
It has numerous additional uses such as remote 
observation of stack discharge, combustion in fur- 
naces, destructive testing, etc. Ask for Bulletin 1025 
which will suggest many other applications. 


(Above) The “Utiliscope’’ screen is readily incor 
porated into the control panel where it is most 
convenient and always before the operator. 


(At left) The “Utiliscope’’ camera is permanently 
focused upon the boiler water gauge. It sees and 
instantly transmits every variation in water level. . . 
its attention never wanders 


The “Utiliscope” is a product of the Capehart-Farns- 
worth Corporation and the Diamond Power Specialty Corp. 
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BOILERS AND AUXILIARIES 
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HEATERS, HEATING 
216 ne Le ~ : 


strate 


provide heat where it’s wanted. I[lustra- 
tions include photos of heaters and several) 
netallations and many sketches showing 
advan es and construction details. Prat- 
Daniel Corp 

Bulletin 


217: Tutetes Heat Exchangers 

32 pp. describes present designs 
f the canons tubular heaters, cooiers. 
sondensers and heat exchangers and their 
distinctive features. The various ty of 
shells, tube bundles, stationary hi and 
floating heads are fully explained, to- 
gether with statements of the particular 
services for which each is suitable. An 
additional helpful feature of the bulletin 
are tables of the characteristics of tubing 
the thermal resistance of tubes and pipes 
~ many different metals and alloys, and 
the specific gravity and pounds per gallon 
corresponding to degrees Baume and API 
Also presented are charts of specific heats 
of midcontinent crude olls and for soiv- 
ing MTD formula with correction factors 
for other than countercurrent conditions 


The Griscom-Russell Co 
218 Chemical Soot Removal Ten-pp 
Bulletin 43, om the chemical re- 
moval of soot from boiler furnaces, explains 
the research work that led to the develop- 
ment of manufacturer's new chemical soot 
remover and slag alleviator for coal fired 
boller furnaces. It tells how this combus- 
tion catalyst prevents soot formation on 
furnace internals and helps to end the 
smoke problem National Aluminate Corp 
219 Water Heaters Illustrated 6-pp Bul- 
etin 7 ection I, on instantaneous 
type water heaters contains detailed capac- 
ity and dimension tables for two-pass, 
four-pass and six-pass designs, with tube 
bundles removable for inspection. A typical 
piping hook-up for ation of these 
heaters is shown. Also included are instruc- 
tions for heater selection, engineering data 
to determine boiler capacities required for 
heating water, and a chart to determine 
pipe sizes for any steam fiow at most 
ressures Davis Engineering Corp 


insta 


220 Tubular Heater—A simplified verti- 
cal tubular heater suitable for every 
process duty and designed to hold initial 
and maintenance costs to a minimum, ts 
the subject of 4-pp Bulletin 0-49-7. In- 

ides a complete description of this sim- 
piifled design which features the use of 
bare tubes and the absence of any metal 
‘ exposed t furnace gases, also a dis 

wmsion of the design's advantages Cut 
away drawings illustrate text Poster 


Wheeler Corp 
221 Condensate Drainage 
Manufacturer's system 
pressure and high temperature 
sate drainage control ts fu 
4-pp Publicatic 3250 
f data on s 
heat exchange 


Control 

of high- 
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ly explained in 
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terial and operating specifications and 
apacity ratings for t« th standard and 
high differentia nit x 
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WATER TREATING, 
CORROSION PREVENTION 


22 Water Conditioning Bulletin—This 
s an eight-page discussion of water 

and chemicals developed for conditioning 
t to control scale and algae and inhibit 
rrosion. Describes several chemicals in 

jetail, giving properties, composition and 

application Also discusses special pur- 
se chemicals. Wright Chemical Corp 


223 Sg “date Analysis—Exce 
on galvanic 


this 8-pp technical 
by concentration cells, reprinted 

Inco Corrosion Reporter. Vol. 3, No. 1 
isses) concentration ls, the metal- 
cell type. oxygen cell type, reversible 
neentration cells, thet r "practical aspects 
1d some rules for minimizing or prevent- 
rorrosion Tilua- 


concentration cell 
ated with sketches showing conditions 
elerate orrosion Th Inter- 
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GOOD FOR THE LIFE OF YOUR TURBINES! 


UNVIS 900 OILS 


Sunvis 900 Oils are unsurpassed in quality 
as turbine lubricants. They offer you the 
insurance of freedom from deposits such as 
sludges or gums, as well as immunity from 
rusting and corrosion. 

These oils are widely used by industry 
because of their “Job Proved” record of 


outstanding service. Experience shows that 
under normal operating conditions Sunvis 
900 Oils are good for the life of your turbines. 
For further information, call or write your 
nearest Sun Office. 


SUN OIL COMPANY .« Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 


UNOC 


TULL 








formance of W nickel -beart materials in 
e wide res of service ls discussed, and 
there are tables and 3 arap he and 
photes in eddition to test Probiems in 
volving @ wide re of operations from 
the pickling of steel to petroleum refining 
and tentile processing are covered The 
Internath Mickel Co. Ir 


225 Cleaning Industrial Equipment - This 
le @ general information bulletin on 
manufacturer's service for leaning steam 
generating, heat exchange and other indus 

trial equipment. Also included ls informe 

tien on pipe line cleaning and water we 

acidizing Illustrations of these services 
ere included. and bulletin treats in deta 

the methods used to remove incrustations 
surfaces economically with 
Dowell In 


from 
minimum 


interna)! 
wf downtime 


Anti-Foam Treatment This 4-pp 
226 bulletin covers a new formula in 
powder form to be applied along with ants 

a treatment for impr ng steam quai 
ity, controlling scale in boiler feed system 
and siudge conditioning It discusses the 
problem of steam contamination and ex 

laine the action of this polyamide anti 
oam treatment. Tells how it should be 
applied 4 gives dosage requirements. A 
discussion of its advantages is accompanied 
by photoes showing the effect of polyamide 
action on « bolling ite Nacconol solu 
tion. Dearborn Chemical Co 


22 cle discussing the 
vention of corrosion in boller 
presented in Beta Technical Paper No. 111 
titied “Corrosion: Ite effect in Boller Sys 
tema The corrosive effects of oxygen 
carbon dioxide. ammonia. hydrogen sul 
fide, acidity and physica! factors are evalu 
ated Numerous tlustrations, graphs and 
tables ald in understanding the articie 
wWHea&whbvD Bets 


Boiler Corresion.A 12 page arti 
cause and pre 


systems is 


Turbine Biade Deposit Study iden 
228 tification and prevention of stean 
turbine blade deposits and boller water 
conditioning to prevent such deposits are 
discussed in the new if-pp strated Bul 
letin 2an7030 Describes x-ray diffraction 
methods employed by the company for 
identification purposes and the results ob 
tained. Tables list the partial chemica 
a eee «6Of §6€6deposite ing sodium 
a ate. occurence com pounds 
found, composition deposits 
from turbines operet! V is thrott! 7 
pressures and temperatures 
son of compounds found 
feposite with boller perat 
Allla- Chalmers Mfg. Co 


229 Botler Water Manual Factual infor 
tion 


on standard methods of ap 

yilying chemicals tn the treatment of water 

} ers is presented in this 16-page 

jieal bulletin ed Standard Method 

Discusses pretreatment of raw water 
application of chemical feeding to 
treating operations and both constant 

and flow responsive feeding direct to bolie 

drum and to feedwater systems. Also tls 

meee CONdensate returt flushing periods 

. ndenser oollng water treatment and 

nks lliustrations include 

of two feeders and diagrams 

f the various methods described Punched 

‘ ' t ‘ ! 


230 Water Softener Equipment 
the problems caused by h 
can be offset by the use 
ere le explained in Bulletin 2 
deecribing ton exchange equ 
vers in @ ii downflow ipflow and 
gravity seollt water softeners Contains 
a 2-pp cutew stration of a fully au 
tomatic softener to show how an ion ex 
t mer le t t and how it works Bul 
etin also ntalns fow diagrams showing 
- ran gementsa for netaliation f water 
4 


pment 


ere and tr des detalied strated 
co aslon f mu port alives used 
hem The Perm 


231; ‘ srrensen 


Ret r ‘ . 
a ecently de . 


Chemical Feed 
ompiete package 
ng directly t botle 


Systems 


48 


are the subject of 4-pp Bulletin 411. It 
Giscussees in detail sodium sulfite feeding 
internal treatment. chemical feeding, man- 
sal control, intermittent feeding on inter 
nal treating chemicals; automatic feed 
systems; automatic pH control, and suto- 
matic control by conductivity. Dllustrations 
include photos and diagrams of controlled 

ime pumpe and « typ! cal packaged in- 
stallation. Milton Roy 
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234 Hydrogen Zeolites in Water ~_ 
ing Lh ribed a ne f the 4 
t hed the resulta obta'ned 


ELECTRICAL 


235 | Large D-C Motors—Latest construc 
on features of manufacturer's large 
motors for applications requiring wi 
oan variat and fine » speed control are 
fiscussed in 40 letin OBS6002A. In 

i ve description of 

windings, a combina 

winding that gives good 

ut cross-connectors and 

yle n type spherical 

bearing with welded-stee! 

y service. Controls for the 

y being used to drive 

ment, mine hoists, paper 

: Plastic calen- 

equipment are also cov- 
s-Chalmers “Mfg Co 


236 © Synchronous Generators—-This Bul 
». OSB6139A. describes construc 
tion Sentures and electrical characteristics 
f engine-type synchronous generators in 
standard ratings from 25 to 10,000 kva and 
for standard speeds from 100 to 600 rpm 
for Diese steam or gas engines Also 
feacribes and illustrates mechanical con- 
struction of stators and rotors and dis- 
isses)6mmachine§=36 6 characteristics ratings 
oltages, frequencies, phases, temperature 
rises and operation at high elevation. [I)- 
eho w typical installations 

accessories are listed, as 

ther products and 

Allis-Chalmers 


rolls 


— High speed 
described in 


PUMPS, COMPRESSORS, ENGINES 


238 Steam Engine Governor Data—This 
ew t etin No 02, describes the 
mpanvy's ¥I ? full enclosed self 
bricated ¢ h is described as 
rn preci r ndable engine speed 
tr Niu tor f the unit are pre 
ted and a pa t. accompanied by a 
tional diagram is given ne section 
} fon and Care” tells how to as 

or to engine cylinder and 


how pulleys should be proportioned, the 
proper type of belt for use with the gov- 
ernor, correct lubrication procedure, meth- 
od of packing and other data. Troy En- 
gine & Machine Co 


23 Condensers—Bulletin 441-C, 28-pp 

covers in detall every phase of man- 
ufacturer’s line of condensers—their sim- 
slicity of design, accessibility, construction 
features Diustrated with photos and 
drawings showin complete assemblies 
parts, principles of operation. Bulletin also 
discusses emergency r acements, service 
and maintenance facilities available, and 
auxiliary equipment Includes condenser 
tube data, pressure-conversion tables. Con- 
denser Service & Engineering Co 


240 Compressor Selection Chart-—-Here's 
& new selection chart, based on nor- 
mal applications handling air with atmos- 
pheric intake pressure t simplifies selec- 
tion of proper size compressor for average 
ndustrial use, with quick comparison be- 
tween discharge pressure pounds per 
square inch gage and piston displacement 
cubie feet per minute and shows recom- 
mended compressor bore and stroke in 
nches. Chart covers two letter-size pages 
Worthington Pump and Machinery Corp 


241 Air Compressor Lubrication Manual 
Valuable information on air com- 

contained in this 
book < the lubrication of air 
mM pressors second edition Subjects 

treated include compressed air, compres- 
sors and related equipment, lubricating 
systems, compressor oils and their applica- 
tions, lubrication requirements operating 
hints, oll requirements, storage and care 
of compressor oils, and safety precautions 
All discussions are illustrated with large 
clear photographs and drawings showing 
construction and operation of compressors 
thetr lubricat! ing systems, etc. Cities Serv- 
heir " ter et c Ser 
Arkansas Fuel 


pressor maintenance is 


40-page 


242 Steam Pumps This ts manufac- 

turer's collection of bulletins 

trifugal and re 

a wide range of 

r ise ntains more than 80 

all and includes photos, dimensions 

fications, ratings and application data 
Steam Pump Co 


243 PP ranaivooe 
ac m pumps and 


Apparatus This 
illetin 10A 


er 


INSTRUMENTS AND CONTROLS 


244 Smoke Density Recorder Bulletin 
211, 4 pp. tells how company’s bo- 
meter-type smoke density recorder pro- 
motes efficient furnace operation and how 
t helps in the battle against smoke nul- 
sance It describes and illustrates the 
smoke detector which consists of a bolom- 
eter receiving and measuring radiation 
from a sealed beam light source. Recorder 
specifications installation requirements, 
and measuring circuit details are also dis- 


ised. Bailey Meter Co 

24 Boiler Water Level Control Bul- 

letin 487 describes completely the 
installation of ller water level control 
equipment Biackhawk Generating 
Station, Wis n Power & Light Com- 
pany. Photographs of the installation are 
presented as is a schematic layout of the 
entire station along with tabulated sig- 
nificant data large. full-page cross sec- 
tion of the B & W Type FH integral fur- 
nace bh r is presented and other draw 
ir r phs show accompanying 


Nort . 


206 Bi soa bas 


stationary and 
and refinery se 
sures and 
photos of all gages 


entific ¢ 


Eight-page Bulletin 
f water gages for 
locomotive . marine 
ce and tanks for all pres- 
temperatures. Listings include 
sizes and construction 
details. Bulletin S-2, four pages, covers 
gage glasses, glass guards, sight flow indi- 
cators and related equipment. Ernst Water 
Column & Gage Co 


247 <r ature Measuring Instruments 
those responsible for the 
anamiten of electric power equip- 

this company & just tssued a 

ised 34 page catalog ND4-33-461 describ- 
the company's instruments for meas- 
the temperature of generators 
condensers, transformers, etc. The 
in covers a wide variety of instru- 
portable and automatic indicators 
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EXCESSIVE , DEARBORN 


FOAMING ANTI-FOAMS 


Is DANGEROUS IN REDUCE FOAMING 
YOUR STEAM BOILER <i IN STEAM BOILERS 


DEARBORN POLYAMIDE ANTI-FOAM NO. 659 
WILL REDUCE FOAMING IN ANY WATER 


These high-speed motion pictures graphically illustrate how TWO VALUABLE 
Dearborn Polyamide Anti-Foam reduces foaming. At the left, 
incompletely treated water forms an almost solid pattern of BOOKLETS 
small bubbles. At the right, immediately after the intro- 
duction of Dearborn Polyamide Anti-Foam No. 659, the pro- WRITE FOR COPIES 
duction of fewer and much larger bubbles shows complete 
control of foaming. For information on Dear- 
Excessive foaming in steam boilers is the cause of needless horn Polyamide Anti- 
delays, shutdowns and expense. Dearborn Polyamide Anti- Foams, write for Bulletin 
Foams produce purer steam eliminate scale formation in No. 5008. And for a 
feed lines, enclosed heaters and economizers + prevent complete description of 
carry-over of suspended or dissolved solids which may foul Dearborn Industrial Water Treatment and 
equipment and spoil materials ... condition sludge... are Engineering Service, write for Bulletin No 
compatible with other treatment 5000. The coupon 1s for your conventence. 
If you use steam in your plant, investigate Dearborn Poly- 
amide Anti-Foams. Dearborn, serving industry since 1887, a a 
! rings vou a complete water treatment and engineering serv- 
Dearborn Chemical Company 


Dept. PG, 310 South Michigan Ave 


ice. This broad experience is at your disposal, whatever your 
Chicago 4, Ill 


needs in water treatment 
Gentlemen: Please send 


Bulletin No. $008—Dearborn 
Polyamide Aoti-Foams 


) Bulletin No. $000—Dearborn 
Industrial Water Treatment 
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General Offices: 310 South Michigan Avenue ° Chicago 4, Illinois 
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: hecking in eny order on tempers i eyetems are described Richardson igements 
e. Reference also i made of new and e Co 
ec\allzed netrumentse for measuring in 
wid suctens &® number f bearing Spreader Stoker Selection Pour- Dust Collectors ust collecting 
peratures. Leeds & Northrup 256 icon pp Form ¥F-520-Al0M is in- equipment for power nts, found- 
tended to help those choosing a spreader men nts and sim industries 
248 * Rec ering instru Data Book stoker to get the most for their invest- ! ibj ‘ illetin No. 1428, 26 pp 
yeen-analyser, based on the ment it points out many factors tc n t photographs of installa- 
par perty xygen, is de ) In the selection. It pictures ion 1otes showing equipment be- 
strated tr slletiao ng tested in company laboratories. Dis- 


t , 42-829. = and describes in detail the principle oper- A. eae t 
ages i applications § § ating parts of manufacturer's stokers, em- ar cmt mir Ae eer pe Pe oe nga ne 
also discusses [nan sfac phasizing their advantages. Includes en analyzing ind vid 1a) insta lation require- 
- Goxtte ne gineering drawings and photos of typical mente ond recommending equipment for 
Am recorGer Installations American ineering Co sae J00 merican Blower Corp 
r ne 0with 
ecoramended 
Hays Corp 257 | Coal Crusher—In this 8-pp bulletir MISCELLANEOUS 
“ re ing ring crusher its presented 
Réotoria Chiortne Bulletin 640-F2 n to the problem of uniform ; 
249 ewe : an inetrun ent denigned to st ker “ Describes the special features 265 pe Pac king» Packings for use 
. rine gas and deliver f this crusher. emphasizing ite shredder ciprocating and centrifugal 
; to the point of lesigned t t rather than crush re tr y photo and de- 
a. Gives , . weight and d! in thi yp f r. It covers pack- 
owners mer n f ‘ > bn lu I rac | | services and in 
i i table of recommendations to facil- 
t 7 t h packing for any 


particu tion. Johns-Manville 


266 Concrete Floors Q & A A new 
258 | t inde rfeed Stokers i : booklet titied Lumnite Concrete 
Purity Indicator An instrument for f es sing r under ors—Corrosion Resistant and Heat - 

meas : a and indicating electrical feed is h may perated sana has } Pen iblished 

mam and water is de tri r stear ir described as detailed informatior ontained in 
rated in 6 PP Bulletin 1! pie artt i t r burning various booklet brings up to date. the service ex- 
pre ems encoun rac f min F with high eff periences and iate developments in this 
~~ nsate purity clency f re from to 150 hp rated ield. The information covers methods and 
sow controller and ‘ Pa er 8 illustrated the materials used in placing corrosion resist- 
tilized in detecting } ti j tr tion of these ant concrete \ variety of indus- 
irities caused by carry rs, te elr applicat and ec« rial application Typical uses of corro- 
ser eakage Im dea my I ee t ape e nm resistant listed for many 
est apparatus, ala ces t s ins t hot r r ndustrie n iven, are the answers 
In ' t St r ‘ ur of questions often asked 
| f ection on placing and finish- 
Coal atine Bysipmens Mod ng corrosion resistant floors will be help 
rn eq rage and i] to prospective users. Lumnite Division 

ai ar 4 BR. . presented versal Atlas Cement Company 

100 Lllustrated with sketches 
allations, it Tube-Ice Machine Bulletin TI-3 
ylindri teel 267 describes manufacturer's automatic 

re f 


Making mac ng either 


t t t n i the dairy and 
TURBINES f i i ustr rewerles, chemica 
k nstitutior 1 ¢ plants are 


o da ac US8e is 


Multiple Signal and Alarm Systems Turbine Catalog Collection—This 1s he ut n tt ‘ 1e in cold 
252 ~ . @ valuable collection of bulletins in . frigeratio yr air Oo ew tioning sys- 
. ‘ , l — They cover a complete m ncludes chapter on the handii 
i r storag f Henry chine 


anufacturer’s solid whee ce 


- feat ire cross section draw 
ts both moderate 
nditions. Als s get int refrigera- 
an axial fiow t 
ti-stage, and at t : m n I 
reasing and manufacturer's forged stee irger does 
Terry Stean nt 1 Pr I » Bulleti 


Velocity Stage Turbines 
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Close, 
steam pressure and temperature 


When it comes to your pressure 
reducing and desuperheating 
station, you will find COPES 
engineers talk your language. 
They design and size your sta 
tion to give precise, noise-free 


control for years to come. 


MONTES ALA GERD LINE 4 
IN THE PICTURE... 


COPES Pressure Reducing and Desuper- 
heating Station handies up to 25,000 
pounds of steam per hour from 450 
psi and S09 F to 220 psi saturated. Pres- 
sure and temperature are held within close 
limits demanded for efficient operation of 
Process equipment. 


Thus you avoid high veloci- 
ties, vibration, “‘chatter’’ and 
wear. Your final pressure and 
temperature are not upset by 
‘“*hunting’’—-but hold within 
the limits you specify. 

Your reducing valve has a 
high lift to equalize wear over 
more of the piston area, in- 
creasing service life. Your De- 
superheater completely atom- 
izes the cooling water, even at 


the lightest flows. 


Bulletin 477 tells the story of 
these accurate, quiet controls. 


Write for your copy now. 


NORTHERN EQUIPMENT CO. 
502 Grove Drive, Erie, Pa. 


BRANCH PLANTS: Canada, England, France, 
Austria, Italy. Representatives Every where 


Headquarters for... 


Boiler Feed Water Control t 
Constant Pre ’ 
Liquid be 
Desuperheaters 


perature Control Hi low Woter Alorn 





TIGHT! STRONG! for even 


toughest blow-down requirements 
- Ren, 


- 
The Yarway Unit Tandem Blow-Off Valve meets the combined in a one-piece forged-steel body. Designed 


most demanding requiremer or boiler blow-down for pressures up to 2500 psi 


It is significant that more than 4 out of 5 high pressure 
boiler plants use Yarway Blow-Off Valves. 
severe pu hmentot regular oremerg . 
For more facts, see Yarway Bulletin B-432., 


under P essure f odic acid wash 


Iwo Yarway Stel t t Hard-Seat Valves or a Hard- YARNALL-WARING COMPANY 
Seat (blowing) and Seatless (sealing) Valve are 114 Mermaid Avenue, Philadelphia 18, Pa. 


Branch Offices in Principal Cities 


YARWAY mitreiarius 








LETTERS TO THE EDITORS 





HOW TO REMOVE DIRT 
FROM STACK GASES 

SOME TIME ago you described a 
venturi scrubber in the 
Power Generation which de- 
signed to dirt stack 
This article brought to mind 
a system of dust removal the writer 
nstalled in a large industrial power 
plant in Philadelphia in 1932. This 
installation had two 300,000 lb per 
hr boilers We introduced water 
nto the stack of these boilers. Then 


pages of 
was 
remove from 


vases 








gases fr 
boiler 


cleaning 
heat 


the irt Was ettled out and 
returned for furthe 
The ac mpanying sketch sh 
developed for remov 
heat 


wate! use 
system we 
the dirt 

operated in 
hearth 


ins ner 
ary ne! 


Irom waste 
connection 


Here we 


and a vet 


furnaces 


cleaner in 


This system has 


shown 
cormple tely satisfactory I 
the dirt from the stack 
gases 
Wyncote, Pa J. P. BADENHAUSEN 
WHAT MAKES AN ENGINEER? 

THE 
‘who” an 


answers 


what” m 


has 


QUESTION OF 
enginee! 
there are 
formerly 
| of Engineering 
g of the mother who visited 
study 


ther re- 


nut selecting a field of 
ver young son. The m 
lated the boy’s ingenuity in wiring 
the house, repairing the car, con- 
structing a workshop et After 
listening to her story, Dean Barker 
replied, “My dear woman, thers 
a big difference between a mechani 
and he 
mechanic 


} 
ri 


and an engineer paused 


adding ‘a good makes 


more mone 


But the best definition that I have 
heard, is that an engineer can do 
for one dollar what any d—n fool 
can for two! 

Formal education is not a 
requisite yet many graduate 
continually take part-time 
increase their field of 
knowledge. In. addition, engineers 
keep abreast of new developments 
by reviewing current publications 
and subscribing to periodicals deal- 
ing with their field 

Membership in engineering asso- 
ciations does not make an engineer! 
yet the engineer extends his field of 
contacts widens his viewpoint 
through his membership in one ot 
more of the 74 engineering societies 

Operation and knowledge of 
equipment, cannot either be 
taken as a criterion of engineer- 
ng; it applies equally well to many 
automobile drivers. But it is in the 
study of the operation of equipment 
and extending its limits, increasing 
its efficiency, making it safer, or im- 
proving it in other respects that we 
find the real application of 
neering principles 


pre- 
en- 
gineers 


courses to 


and 


alone 


engi- 


All states have legal requirements 
for the title of Professional En- 
inee! In States, it Is neces- 
iry to meet these requirements in 
order to be able to 
rineering services Sign 
apers etc. To 


ractice a 


most 


advertise en- 
offic ial 
license to 
en- 
required 
include formal 
Some state 
in addition, a writte n 


obtain a 
good 


many years of 
nee! experience are 
mh may 

ngineering education 
laws require 
xamination 
The value of registration to 
engineers is the elimination of the 
need of cont nually 
prove their qualifications to practice 
It is ridiculous to 
examining a 
on each visit, yet 


state 
engineers to 


consider 
doctors qualifications 
it the unregistered 
engineer finds that he may 
idered a “technical 
organization, an “engineering clerk” 
in another, an “operator” in a third 
or a “draftsman” in a fourth organi- 
These classifications may be 
arbitrarily 
recognition of the 
tion 
ervice of an engineer 

Aside from titles and definition 
however, the engineering 
thought combines service to the 
public (Safety), service to the em- 
ployer (Efficiency), and service to 
himself and to his profession (Self- 
Improvement) 

Can Engines 
summed up by 

Foremost 
and 
stated 


cross- 


be « on- 


aid” in one 


zation 
without any 
fact that the 
does, or does not 


assigne d 
posi- 


require the 


train ol 


ng Thought bs 
definite laws? 

would be the law of 
effect, or impor- 
Every has a 


any 


cause 
tantly 


more 


effect 


definite cause, known or unknown 
And every change gives rise to new 
effects which must be examined be- 
fore they are allowed to occur. In 
Newton's language, every action has 
a distinct and separate reaction 

The Engineer searches for the un- 
known causes of observed effects 
while he is always on his guard 
against undesired effects created by 
changes he puts into operation. He 
ean afford to take nothing for 
granted. In this manner he protects 
the safety of all who come in con- 
tact with his work 

And possibly a second law can be 
added; everything is capable of im- 
provement. It is necessary for the 
engineer to use his imagination to 
visualize methods of increased per- 
formance to assess their value 
and their Improvement 
come from the fruits of recent de- 
velopments, or from the forgotten 
results of past experience and fre- 
quently results from a combination 
of both. It is here that we find edu- 
cation and experience solidly linked 


and 


cost can 


together 

gut of one thing we are 
engineer is equally the foe of 

un- 


sure 
The 
the status quo, and of untried 
pre ved conjecture 

New York, N. Y H. I. Popes 
DOCTORS AGREE—AND DISAGREE 

Nor orTEN am I moved to write 
to the editor, but two stimuli in 
your February issue are more than 
I can withstand. 

I congratulate you on the article 
on page 54 on purging systems for 
hydrogen-cooled machines. It is de- 
lightful to see a publication that is 
not afraid of presenting a long al 
ticle that tackles a complex subject 
and finishes it. Some people seem 
to believe that nobody reads beyond 
the first page, a belief I do not share 

On page 79, Mr. Darnell complains 
that published data on gas densities 
over a wide range. This is 
surprising in a collection of 


scatter 
hardly 
data from various sources measured 
at various times and under various 
conditions. He uses the ideal gas 
law and molecular weight ratios to 
comparison, 
the 


compute values for 
which he hopefully 
rect” values 
Unfortunately 
follow the ideal gas law closely 
especially those with high critical 
temperature, such as carbon dioxide 
The compressibility factor F in the 
modified ideal gas equation, p v 


F R T, 


calls “cor- 


real gases do not 


considerable 
above and below unity. See 
Marks’ Handbook 
page 311 and the 


varies over a 
range 
for example, 


fourth edition, 


(Continued on page 126) 





Fig. 1. An exterior 
view of Miami Fort 
Station of The Cin- 
cinnati Gas & Bec- 
tric Co. Located on 
the Ohio River about 
20 miles west of the 
center of Cincinnati, 
this station today 
has @ total capacity 
of 336,000 kw 


FORT Station 
Adds 80,000 Kw Unit 


By B. J. YEAGER 
Mechanical Engineer, Electrical Production Department 
The Cincinnati Gas & Electric Company 
Cincinnati, Ohio 


M‘™! FOR STATION é was the installation of a 35,000 
cated on t } live p v superposed ur in the West End 
r" vest f Cir nna , place< F t t ng the generating ca- ‘ re} 
1 to 214,000 kw phase of the post 
suthorized in unit at 80,000 kw 
ed t ervice raises the station ? 
The tation is 256.000 kw to 336.000 kw with a 


capability of about 355,000 


litated and cor maximu 
ire boilers, tw« 
and the origi- The authorization for construction 
re All of f the n Wi mad n December 
(originally 1946, ground broken in July, 1947 
\ making ? ind placed in operation in Nov 
th pressure and ber, 1949. The nsti 
nati Sy rY was adapted to the 
n the Ohio River, th 


" : 
ell Was SUNK 


half of 1947; and the building of the 
On page | 120 of the November |, 1925 issue of Power Plant Engineering vio. — ee pp Sen “wre br 
we presented an article entitled, “Columbia Power Station Begins Operation stponed until the spring of 1948 
Nov. 12. This is almost 25 years ago. Columbia station began operation with after the flood dang passed 
an installed capacity of 90,000 kw in two 45,000 kw units, but as reported The Ohio River at Cincinnati has a 
in our article the ni Me was planned so that 6 or 8 additional units of the ™ de range of | le stage, from a 
same capacity could be installed. The load grew rapidly and additions were 
made in 1928, 1938 and in 1942, making this station, now called the Miami 
Fort Station, the largest of the two stations on the Cincinnati Gas & Electric ofing opera- 
Co. system. This station for many years held an enviable record for economy “ wits SiS ae i No. t aval 
and was one of the outstanding power stations in the nation. Now, a new nstalled with the boiler room base- 
unit has been installed, Unit No. 5, an 80,000 kw, 1250 psig, 950 F turbo men at the turbine room ele 
generator together with two 410,000 lb per hour boilers. At this maximum ation of 511 ft. This unit likewise 
rating, the unit will generate 90,000 kw. The design heat rate, at 80,000 kw is placed the 511 ft elevation 
output is 11,230 Btu per kwh. With the installation of this new unit Miami ee & ous valent to about an 87 
Fort Station will have a capacity of 336,000 kw with a maximum capability of ft flood in Cincinnat The space 
355,000 kw. Unit 5 went into service November, 1949. Miami Fort Station inderneath the basement which is 


ae : ; 18 ft above grade is being utilize 
is located on the Ohio River about 20 miles west of Cincinnati, Ohio sai a igh elgg res. Di: zed 
as a garage for the storage and 


LSS AS 


a maximum 
the record 


, 
resulted in con- 


s4 





and associated coal handling equip- 
ment 

The estimated final cost of the 
unit is $12,500,000. This figure in- 
cludes the cost of all equipment up 
to the step-up transformer, the 
added cost for accommodating the 
future 6th Unit exclusive of the 
space for the boiler, the building 
addition for locker rooms for 
the entire plant personnel and the 
addition for the visitors 
quarters and gallery. The visitors’ 
section consists of a 5 story addition 
which is made up of a visitors’ en- 
and reception on the first 
lounge facilities on the second 
a view into the boiler 
the third floor the 
overlooking — the 
the fourth floor 


new 


new 


trance 


room 
access to 
gallery 


turbine room 


visitors 


from 


2300 VOLT TURBINE 
ROOM SwiTCH GROUP 


80.000 kw TURBINE 
GENERATOR UNIT 


DISTILLED WATER 
RECOVERY Tanx ——T 


utilized. The electrical control was 
installed in the existing electrical 
control room that overlooks the tur- 
bine room on the switch-house side 
The turbine controls and instrumen- 
tation was located in recessed panels 
on the boiler feed pump side of the 
turbine room as is the case with the 
existing units. The feedwater cycle 
controls were placed on a panel in 
the boiler feed pump bay which is 


air 
PREWEATER 


iil 


I 


i 


=n8 


DEAERATING 
weaTeR —~ 


-) 
| 


is 
EEOWATER 
MEATERS 





} WO BOKER 


| FEEO Pump! ) 


AIR RECEIVERS 


iliaries are carried by either one of 
two transformers. 


Coal and Ash Handling 

All coal to the station is delivered 
by barge and handled by an existing 
river unloading tower. Facilities are 
also available for handling rail coal 
which is used very infrequently. The 
existing system is composed of a 
conveyor to the crusher house, a 
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STATION SERVICE 
COMPRESSOR 


LOW PRESSURE HEATER 


i 
2 99 


SURFACE 
\ CONRENSER 
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DISCHARGE 


vith an elevator machinery and ai! 


conditioning equipment room on the 
fifth floor 

The main building is constructed 
of steel, concrete and brick and con- 
forms architecturally with the 
The condenser well 
reinforced 
diameter of 70 ft, and 
415 ft 


open 


existing plant 


onst! icted otf t 


concrete 


Nas an inside 
sunk to an elevation of 
The well ws: sunk by the 


dredge method é was the mal 


was 


building caissons 

Since the turbine room, pump bay 
and be I extension o 
the utilizing the 
existing column use ol 
a entral 
mpractical and the existing methods 


i arrangement ind control 


f 


| 
rli€ re S an I 


present building 
spacing the 
1 room 


contr was deemed 


were 


a general extension. The main boiler 
panel and controls are located on the 
boiler operating floor and directly 
underneath the coal bunkers. A 
single panel is used for the two 
boilers. Operating positions and 
class of personnel will be exactly 
duplicated on this unit so as to con- 
form with No. 3 and N. 4 Units 
Although the control of the unit 
is not unlike the present arrange- 
ment, the unit is essentially a plant 
in itself. Since the existing units are 
(No. 1 and No. 2) 600 psig, 725 F 
725 F reheat and (No. 3 and N. 4) 
650 psig, 900 F, the higher pressure 
of Unit No. 5 made it desirable to 
maintain no physical ties with the 
old units. This isolation is also car- 
ried out electrically so that all aux- 


Fig. 2. A longitudinal section looking north 
showing Unit No. 5. Note the depth of the 
necessary because of the 
in level of the Ohio River 


condenser well 


great variation 


onveyor to the wagon loading hop- 
pers, a conveyor from the reclaim 
hopper with an emergency hopper on 
the conveyor for loading by a stiff- 
leg crane during flood conditions and 
a conveyor from the crusher house 
to the building serving the first four 
units. Additions to the system for 
the 5th Unit are composed of a con- 
veyor from the old crusher house to 
a new crusher house, a conveyor 
from a new reclaim hopper and a 
new 400 ton conveyor to the build- 
ing. The reclaim hopper for this unit 
was set on a new coal pile area that 
has been raised above the existing 
coal storage areas to offer protection 
from floods. The coal that is stored 
on the high level area can be re- 
claimed for use on units No. 3, 4 
and 5. A new tractor-wagon unit 
was purchased to handle the added 
coal for serving the station. 

The coal bunkers are of the hop- 
type with a total capacity of 
The filing slots are 


pel 


1100 tons 


55 





steam temperature thermo- 

ouple element in the main steam 
as a sensitive device to control 
950 F temperature to plus or 
nus 10 F. The control incorporates 
ombustion control impulses such as 
iir flow differentials an antici- 


patory function for temperature cor- 


rection during load changes 


The econom is of the continu- 
tube self- aining type having 

it ol urface made up of! 
arbon steel tubes. The tube 

ng is such that the hottest gases 


¢ 


rough 8 rows with 8-inch 
ing and 50 rows with 4-in. spac- 
The gas flow is vertical with 


parall counterflow of 


equipped with a 

reheater directly 

rranged so as to 

nount of duct 

is arranged for 

\ s, and contains 

79,900 sq ft of surface. The 56-in 

depth of heating surface will be 
made in three layers vc IN de« 


ntermediate lay 


I 


é 
at the cold ends. A single 
reciprocating steam soot 

is located on the air side 

by a '4-hp electric motor, for 

ntaining a clean surface. A re 

perated damper controlle¢ 

iround the heater is incor- 

place temper- 

to keep fouling 

on at a minimum 
soot blowers are Vulcan T-2 
ractable uni using 400 psig 
wing medium with 
ush button control at 
station. A study of the 
oot blowin requirements of the 
boilers resulted n a total of 4 
blower on each side of the unit 
It was felt thi S« e of these blowers 
n very infre 
and on hat bas Ss ndiv dual 
? 


aunged buttor control was selected 


iter mix ver the automatic sequential con- 
cy lone 

tional Each boilet s equipped with 4 

I te I Babcock & Wilcox multi-tip burners 

Boiler Plant Ths, ' P £ oh ‘ 1? } served by two B&W Type 

lls pulverizing 20,000 lb 

& West Virginia coal 

f 10 per cent 

lity, to a fine- 

through a 200 


ced and induced 

I a cor le te ly 

ove the boiler 

between the 

ngement makes 

job with very little 

ced draft fan 

ture t iu } he existing stack 


peratu 
OOOO ¢ 110.000 lb per vy th Init The forced 


suction 


The tk 1 draft fan is 
pped with inlet box and direct 

a 400 hp motor. The induced 
upped with an Ame 


Company hydrauli 


| eaeneeeeeseoes 





variable 
inlet with 


-resistant 


automatic 
double 


coupling for 
speed control a 
lampers 


and an _ erosion 


wheel with replac eable wearing pads 


Feedwater Cycle 
extraction feedwater 
the 
shown in the heat balance diagram 


Fou 


are 


heaters 
incorporated in design, as 
to heat the feedwater to a maximum 
of 460 F. Low pressure heater No. 1 
takes steam from and 
is a straight tube installed 
verti The is equipped 
with a drain pump fer pumping the 
drip back into the feed system. The 
No. 2 deac rating spray 
type off the 22nd 
stage having a sufficient stor- 
approximately 10 
and equipped with 
internals and adequate internal 
baffling to prevent 
the boiler feed pump suction during 
sudden drop in load. The two high 
operating on the 
arranged horizontally 
straight taking steam 
7th and 13th stages bleed 
points. The steam drip from the No 
3 high pressure heater normally cas 
the No. 4 heater through 
float controlled regulating valves o1 
can be manually shifted to drain 
direct to the deaerating heater. Ths 
steam drip from the No. 4 high pres 
heater n¢ discharges to 
through a 


the 27th stage 
heater 


ally heater 


heater is a 
heater 
bleed 
age for 


supply 


operating 


minute 
stainless 
steel 


vaporization at 


pressure heaters 
discharge are 
with tubes 


the 


cades to 


1 
rmaily 


heatet 


sure 


the deaerating 


float controlled regulating valve 
Provisions are made for emergency 
high water draining of these heat- 
ers, through float operated regulat- 
to the miscellaneous con- 
drain tank, which in turn is 
pumped to the overhead distilled 
wate! tank or overflows to 


ing valves 


aensate 


storage 
waste 
Liquid level not main- 
tained at the condenser hot well, the 
condensate being pumped from the 
condenser hot well through the 
jet air ejector condensers 
through the low pressure heaters to 
the spray jets in the deaerating 
heater heads. Surging and necessary 
make-up level control is handled by 
level controllers installed on the de- 
storage tank. Nor- 
changes allow water to 
from the overhead 25,000 gal 
distilled water tank to the condenser 
hot well through an automatic valve 
Normal overflow in the storage tank 
is controlled to allow some conden- 
sate to flow to the overhead distilled 
water tank through automatic valves 
This water flows from the conden- 
sate point just before 
entering the low pressure heater and 
comparatively Overflow 
from the overhead condensate 
tank is allowed to flow uncontrolled 
to the miscellaneous drain tank 
which in turn overflow to 
waste, The emergency overflow from 
the deaerating storage tank likewise 


control is 


steam 


aerating heater 
mal leve l 


flow 


system at a 


cool 


water 


has an 


flows to the miscellaneous drain 
tank but this is done through a float 
perated automatic valve. The mis- 
cellaneous drain tank located in the 
well capacity of 
and is equipped with two 
drain pumps to transfer 
to the overhead tanks for 
Condensate 
which has been deaerated to 0.005 cc 
of oxygen per liter at a flow of 
750,000 Ib per hr, flows to the heater 
feed pumps located 60 ft below the 
deaerating heater 

The unit is served by three Inger- 
soll-Rand barrel-type 8-stage cen- 
trifugal pumps, each having a ca- 
pacity of 450,000 lb per hr of 300 F 
feedwater when operating at 3570 
against a total dynamic head 
of 1610 psi. The pumps are of the 
latest design embodying construc- 
tion that is expected to be effective 
in preventing 
The barrel casing is made of 
steel; the shaft of “K” 
shaft sleeves of chrome 
teel; impeller, casing wear 
diffusion vanes and pack- 
ing steel. Each 
pump is direct connected to an Allis- 
Chalmers 1500 hp 3570 rpm, 3 phase, 
2300 Vv arranged for 
the line starting. For protection of 
the pump at low flow and flow 
conditions a Republic by-pass con 
trol installed to automati- 
cally water through the 


condense! has a 
25,000 gal 
condensate 
this water 


miscellaneous drains 


rpm 


corrosion-erosion of 
parts 
cast carbon 
monel 
plated 
ng rings 


glands of stainless 


motor across 


no 


valve is 
discharge 


Fig. 4. Design Performance Diagram 
of Unit No. 5 at Miami Fort Station 
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Generator Output 80,000 kw 
Turbine Steam Rate 'b per kwh 8458 Gross Heat Rate, Btu per kwh 11,000 
Turbine Heat Rate, Btu perkwh 8925 Operating Ratio, per cent 98 
Boiler Efficiency, per cent 86.8 Plant Heat Rate, Btu perkwh 11,230 
Auxiliary Power, per cent 6.5 Plant Thermal Eff. per cent 30.4 
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provisions 


to the 


The 


evapo- 


a new 


and 


“ 


th the 


serve 
first fk 


ves clarified 


altter 
i 


lardness and 


mis- 


sotter 


x- 


filtered, sodium hexa-meta-phos- 
phate is added to carry a slight PO, 
residual in the evaporators. It is 
expected that scaling of the evapo- 
will be eliminated 


rator surfaces 


Turbo-Generator and Auxiliaries 

The 80,000 kw to 
100,000 kw, 3600 rpm tandem-com- 
pound double flow condensing unit 
is designed for 1250 psig. and 950 F 


Westinghouse 








Principal Equipment For Unit No. 5 Miami Fort Station 


STEAM GENERATING 


COMPONENTS 





Kotler 


Liungstrom regenerative 
rT —~2 j ‘ 


1 Pulverizers e F 


4 vA 


Steam soot blowers 


Forced draft f 
‘ 
“ 
Induced draft fan 
HA 


TURBINE GENERATOR AND HEATERS 





turbine-cenerator 


s-< 
’ Heater drain 


Fvaporator Feed 
4 A 
' Condensate drain 


Ignition Ou ’ 


Treated Water 


Chemical Feed, 6 xt 
R 
| Deep Well Water 


I Jacksor 
Ash Sluice 
f td ue Ra 
i Bilge Water erti 
OO «¢ “ i 


| ns 
1 Gl transfer 
( I 


pump 


COAL AND ASH HANDLING 





Hoppers 


Conveyor Belts 

foal Crusher 

foal Bunker ea 
‘ mr 


Automatic Coal Scales 


Bunker Outlet Gates 

Tractor 
i 

Magnetic Separator 

Bunkers i 

ish Handling 

Ash 


Pipe Durite 


VALVES AND PIPING 





culating Water Piping 
t 


Main Steam 


Circulating Water Valves 
‘ M 


High 


Press 


High Press 


Peedwater 
} Mt 


Miscellaneo 


Strainers 


Pxpansion Joints 


Automatic 
' 


Water Level 
v ‘ 
Superheat 


Reiler Meters M 
Recorders 
‘ 


Temperature 


Conductivity Recorders 


Drum Level 
Level Indicators 


By-color gage 


1300 


Level Control Equipm 


i ce 
Draft and 
Draft Gage ( 
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Generator bus, isolated phase bus 
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tap-off, 500 amp, 138 
T-E ircuilt Breaker Co 
er transformer, forced oil- 
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steam conditions. The last stage 
blades are 23 in. long, the longest 
presently being used on 3600 rpm 
machines. The unit has two throttle 
valves and four extraction openings 
The hydrogen cooled generator has 
a double rating of 80,000 kw, 08 
power factor and 100,000 kw, 0.87 
power factor at 0.5 psig and 15 psig 
respectively. The field current is 
supplied by shaft-driven main and 


pilot exc iters with automatic voltage Fig. 5. Reinforced 
control. Reserve excitation is avail- 
concrete con- 


able from an excitation bus supplied 

by motor generators 7 denser well, 70 ft 
The generator is connected directly inside diameter. 

to the main 100,000 kva, 13.2 kv, This well is sunk 

delta to 132 kv grounded wye step- to 415 # which is 

up transformer bank. This connec- 96 below the 

tion is provided by metal enclosed turbine room floor 

isolated phase bus duct rated 5000 

amp at 15,000 v. Taps are provided 

for generator surge protection 

potential transformers and the high 

voltage connections to the 7500 kva 

13,200 volt to 2400 v auxiliary power 

transformer. The current transform- 

ers for differential protection and 

meters are in the bus duct housing 

The isolated phase ducts have 2 foot 

diameter aluminum casings or hous- 

ings encompassing the bus 


The buses are hollow squares of 


copper, 7-in. on the side and '% in 


Lich . 5000 } . 2 . ’ 
thick, rated at 5000 amp and carried supplies the system through the 132. and 50 hp at 440 v. All fractional 


overhead where they are free from ky. switch-yard which lies adjacent horsepower motors are supplied by 
flood hazards. There are no circuit to the plant a 110-v, 3 phase supply. 

breakers between the generator and Power for the unit auxiliaries 1S e 

normally supplied directly from the VAPOR LUBRICATION 

generator leads through the 7500 FOR SLIDING CONTACTS 

ducts supported over the trans- {ya 3-phase, 60-cycle, 13,200/2400-\ 
neutral is grounded through a trans- transformer and a spare 7500 kva 
former with a resistor in the secon- auxiliary transformer fed from the 
dary which in combination with the existing 13,200 v bus in the station 
protective capacitors limits ground Motors rated at 50 to 1500 hp are 
current. The total generator output supplied at 2400 v; those between 1 


connections to the bank are made in 


Evectric contacts or “brushes, 
made of graphite and used to feed 
current to moving parts in motors 
or generators on high-altitude air- 
craft, may have their useful life in- 
creased many thousands of times as 
the result of new lubrication meth- 
BEARING WATER TANK ods devised by Robert H. Savage, ir 
] the General Electric Research Lab- 
oratory 





His discovery about water, in the 
form of vapor, for the lubrication of 
graphite has changed accepted ideas 
that this solid and “slippery” mate- 
rial was a good lubricant in itself 
Graphite consists of layers of atoms 
which can slide easily over each 
other, and it was formerly supposed 
that this property was inherent in 





the graphite alone 

He has shown, however, that an 
invisibly thin film of moisture on 
| graphite is required for its lubrica- 
FeeowaTeR ‘ FF Ty tion. Testing the wear against a 


| WEATERS FUTURE | a4 ‘ Fig. 6. Elevation of sey : : i : : 
a \' the end of the boiler "evolving copper di k in a vacuum 


room showing the 
arrangement of the 
coal handling equip- within one hour. When a_ small 
ment for the two amount of water vapor was admitted 
new 410,000 Ib per to the chamber, the wear rate was 
hr steam generator reduced to less than a thousandth 


as much 














chamber, he found that dry graphite 
br ushe Ss were worn as fast as an inch 











Further developments are now 





being carried on, to apply the find- 
ings to actual aircraft where the 
wide range of operating conditions 
impose some problems that have yet 
to be solved 





Gus Thaurcfer Tests 
on 2300-v Auxiliary System 


An account of a series of tests made at the Phillips Plant of the Dequesne 
Light Company to determine the optimum time interval between the opening 
of one breaker and the closing of the other for bus transfer. Oscillographic 
records were made to show the effect on the various station auxiliaries 


to the system, one of 

, 1 

auxiliary Du sections, usually 

transferred by open transi- 
the auxiliary generator 


Test Objectives 
The tests were to determine the 
opumum time int rval between the 
opening of one breaker and _ the 
closing of the other breaker for a 
bus transfer. It is difficult to deter- 
mine the optimum time interval ex- 
cept by actual test since an induc- 
motor or a group induction 
when disconnected from 
will continue to gen- 
voltage for some period ot 


period oO ime required 


Description of Test System 
t t 75M ‘ tt During 
tiot aux 
upplied : 
» decrease to sub- 
ill vary depending 
> speed and load or 
yur l gives the yp 
constants 


the transition 


residual volt- 
ich can be 180 

with the other 

it may excessive cur 

9g. | ee I » flow in the motor windings 
me constents for mares a <4 
300-v squirrel recanes 1 to the 
ransitiot me 

age induction ease it nm time 
ntal effects 


station 


F 
‘ 

® 
rs 


motors 


obtained 
automatic 

! ie field circuit 
generator when a 
transferred to the 
very of the gen- 


on the actior 





f the regulator which, in turn, ts 
affected by the time for the various 
motors to back to normal 


consumption 


come 


speed and power 
Test Outline 


The set- the 
such that the speed at which a vol 
age transfer operation may be 
complished can be varied fron 
minimum of about 10 cycles up t 
onds. The longest trans- 
limited by the decelera 


the cir 


ip in power plant is 


several sex 
I time is 


rer 
tion time ol llating water 


pumps whose discharge vaives 


must be closed in the event voltage 
ved tor seconds t 
them from reversing. The 


pump mé 


} 
Ss remo, several 


prevent 


atiy iv reverse 


be- 


ate 


g wate! 


re uli 
rgized very long 

other circulating 
ll foree water through 
instead of through the cor 
To obtain test 
three time intervals, it was planned 
that transfe 1 weuld be 


and 150 cycles 


aeene 


the 
first one 
lense! results for 
rs ¢ ould be an 
in about 10, 75 
It was desired to get as much in- 
formation could be obtained 
three oscillographs operating simul- 
addition to obtaining 
irrent to the large motors and the 
total current 
ments were made for more complete 
The following simul- 

illograph records were 


TY ade 


as oO! 


taneously. In 


bus power measure- 


CURRENTS 
to Bus |-8 
Boiler Feed Pump 
Circulating Water 
Pump 
Mill Motor 
Forced Draft Motor 
Induced Draft 
Motor 


Generator 


POWER 
Total to Bus !-B 
Boiler Feed Pump 
Circulating Water 
Pump 


Tota! 


VOLTAGES 


Generator 
Field Bus 1-B 
The total current to 
btained by paralleling the 
ndaries of the current tran 
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Schematic diagram of 
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su 
transfers 
nstormetr 

1-A be 


eretol 
Motors 
1-B of 


ng the 
0) kw 


this aux 
tests cor 
made up of 


moto! 


Fig. 3. Oscillo- 
graphic record for 
transfer interval of 
It cycles for total 
load on Bus 1-B. 
Transfer from serv- 
ice transformer to 
auxiliary generator 


i 
aux 


ary system at Phillips Plant 
Per Unit 
Motor Pull Out Sync 
HP Torque Speed 
1250 2.38 3600 
200 1200 


No 
Motors Units 
Boiler Feed Pump ! 
Forced Draft Fans 2 
Induced Draft 
Fans 


Pulve 


400 
250 


2.30 
3.15 


900 


rer Mills 900 
Pulverize 
Exhausters 
Circulating Wate 
Pump | 
Hotwell 


75 - 1200 


500 
125 


3.14 450 


Pump | 120C 


Test Results 

TYPICAL OSCILLOGRAMS 
scillographi« record 
bus 1-B 
total irrent, and total be- 
f during and after an 1l-cycle 
r from the transformer to the 
generator. The generator field cur- 
| It will be noted 
record that bus 1-B volt 
ed during the time the 
was disconnected At the 
nstant of closing the breaker to the 
itor, the first half cycle of tot 
bus current is more than double the 
maximum half cycle of the current 
which follows. This due ap 
parently to a readjustment of flux 
n the and afte: 
le the take the 


rrent for speed and 


Figure 3 
of gen 
voltage, 


power! 


l an o 


erator voltage, 


also shown 


decrea 


gener: 


is 


motor 
motors 
their 
ion Figure 3 also 
field current 


to the 


ive 


él 





time the residual voltage would be 
back in phase after one slip cycle 
» source vol n one Y 
AAAA ‘ with the irce voltage In ne test 
A A A A vith a time interval of about 22 
} | } acai . s : ins _ 
yVVVVi yel the 1 1um inrush current 
t ‘ A 


materially re- 








i CURRENT TO1250 HP MOTOR na af Af 
IVI AAAS | yVVVVW V\ 
YVVde } 1 1 iW 

PTT TAMA TEETTTT 
pil my " iii RecaAin NormMatcy—The 
i PUL ! for ie various motors to re- 
A \} A AAA re | operation alter being 


A au ! i 
WWAV/V econnected to a source is shown in 


Fig 8. This time is plotted against 


POWER TO 12508 MOTOR 


ow ne BOBS 


ita 


oo IVY VY 


vvy¥ 


ny WN WN ATT TETATO TTT TPAAEAatataag the open time interval. The curve 

wait i | ee ee a a 
y ' LT plete ny rn moto! ar estored to normal 
OUS |-8 vou TAGE i o i The 1250-hp 

—_ " s 68 Beay iler yul rm r takes the 


fan motors 


the torque 
magnet 


onnected to 

c couplers 

er feed pump motor TI field «1 I ouplers is 
, as 

throug! il lectr rec- 

The 1 « the rectifier 
such that wher ll-load motor 
irrent is exceeded field current 
educed and slip n the magneti 
coupler increases. Thus with this 


tan motors wll 
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t to the 1250 
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Fig. 6. Maximum RMS inrush current to 
boiler feed pump motor (1250 hp) 
Points obtained from tests. Solid curve is 
theoretical maximum. The dashed curve is 
the maximum current for which the motor 


s designed 


requ red 

ot about 200 

es _ ' | recoy r longer time 

. 00 iM 130 t ‘ t tua ’ v t age still dropped t 
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Fig. 7. Residual voltage versus time for al 


connected to Bus |-B 


The 


action was less than one 


motors 


test for the regula- 


tor to take 


every time 
ycle as shown on the oscillographic 
given in Fig 3 and 5. In 

when bus 1-B, which has 

load of about 2500 kw 
ferred to the 
field 
per cent and stayed at 


records 

cat h Case 
Was trans- 
the average 
about 100 
a high value 


generator 
current increased 
until the voltage on the generator 


terminals regained ts normal 

value 
OPERATION In ¢ \ 
test, up to time nterval 
the oal puliverizet 


and fan motor ob 


how 


operating 
301LER 
transtet 
f 150 
il motors rY ri 
ously decreased n speed 
this decrease ir speed had no 
the the 
there any evidence 


iceable effect on fires in 


rs nor Was 


insatistactory 


operation 
rs. The pulverizer mill 


rd 
Hard 


ve no eV of 


mill nee 
stalling 
the 


Mali 


necessal ncreasing 


the motor when it was 


to the new source 


General Discussion 

limited to a 
had Ssatis- 
except that 
rculating water pump was lost 
test. One period of time de 
vel yped to be abe ut 


Tests which were 
1aximum of 150 cycles 


motor transte! 


n one 
300 cycles, and 


f 
any ol 


auxiliary motor were 


hut dow by protective relays 

Without que stion, this time of trans- 
! entirely too long 

also entirely 

time intery 


residual 


Du the transfer 
tion lighting and the 
connected 


tests 
100-\ 
equipment were 


ther ol so they would 


The control re 
escent lighting was placed or 


+} 


affected mm 


ier source because if the voltage 
removed, the lights will go out 
] nd to re 
these ligh 
suld have 
the test 


operating 


na require several sece 
The fl 


etur? of 


ickering of 
voltage Ww 
disturbing auring 
Under normal 


ynditions this factor may 


been 
periods 
not loon 
ver-all consideratior 
I sm uld be trans 
erred, but should be considered 
and additional l 


from 


aries 


lighting made avail- 


able some other source 
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rents 
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The 
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Conclusions 


this auxiliary system th« 


(1) For 
ptimum transfer time interval is 
This transfer 
greate! mechanical safety 
motor windings than if a 
shorter transfer interval were used 

(2) For transfers made in ap- 
proximately 10 to 15 ab- 
normally high motor currents may 
flow. This is caused by the fact that 
the residual voltage on the 
till about 75 per cent of normal and 
s about 180 deg out of phase with 
new source voltage. This condi- 
tion may current 
siderably in excess of that for which 
was designed mechani- 


about 50 cycles time 
assures 


to the 


cycles 


bus is 


the 
cause a con- 
motor 
of auxiliary bus 
“open transition” can be 
accomplished. For aux- 
system the preferred 

determined by 


The transfer 
sections by 
safely 


liary 


any 
open 
interval is the 
required for the residual volt- 
approximately zero 
should correspond 


time 
tirne 
age to decay to 
actual time 
to no less than that which gives an 
inrush current to the motors equal 
to or less than the fully offset cur- 
ent which otor would take 
when starting the line fron 
an infinite source at its 

(4) Automatic “open transition 
transfers should be controlled by 


ct which Live al fixed 


each n 
across 


termina 
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OPEN TIME INTERVAL ~ CYCLES 


Time for motors to regain normalcy 
A—Boiler feed pump motor 

B—Pulverizer 
C—Circulating water pump motor 
D—Forced and induced draft 


mill motor 


fan motor 
interval 
that 
not 


] 
reciosing 


Suc h a 
the 
exces 


pen time device 


vould ish cur 


and 
would not be 


Insure int 


were sive 
unnecessarily 
After the 


reased to zero 


ayed 
(5) residual voltage 
the n 

current to each motor 

the for any time 

The longer the open tim 

however the longer it 

akes the motors to accelerate back 


laximum 
rush 
ibstantially 


nterval 


Same 


normal operating speed 

(6) Delaying the transfers to the 
equired 50 cycles will probably ex- 
nguish ff lighting. but 


luorescent 


lighting should 
will be in darkness 
scent estab 


emergency assure 
that 
The fluores 
lishes 
nected to 


no area 
lighting re 
the bus is con 
source, but the 
flicker may be somewhat disturbing 

(7) During the time residual 
voltage exists on the bus, the boiler 
feed pump motor supplies power to 
other This has the effect of 
reducing the residual voltage faster 
Other may serve as 
generators during the time residual 
voltage exists if they have enough 
stored energy in the rotating parts 

(8) When the load is transferred 
to the auxiliary generator, the volt- 
age regulator must function to limit 
the voltage drop and to restore the 
voltage to normal 

(9) The coal pulverizers operated 
for all transfer time 
150 cycles 
tests of 150 cycles o1 


when 
new 


itself 


the 


motors 


motors also 


satisfactorily 
intervals up to 
(10) For all 
was no noticeable effect 

nal operation of the sta 


BOILERS FOR EUROPEAN 
INDUSTRIES SUPPLIED BY B & W 
UNDER MARSHALL PLAN 


Borrers for 


countrie¢ 


essential industries in 
under the Marshall 
are being supplied by The Bab 
k & Wilcox Co. Public utilities 
in France, Denmark, and 
Italy, and a process plant in Iceland 
the 14 boilers now in vari 
ous stages of construction or instal 
lation. A total of 655,000 kw will 
be added to the generating capacity 
of Europe utility plants 
In France, an outstanding example 
of rehabilitation is that of the Gen 
plant, the largest 
not only in France 
nental Europe 
complete 


Gree ec 


will use 


nevilliers 

Statior 

all C 
Three 


powel 
but in 


boils rs and 

ymmponents for three 
furnished for this plant by 
The remainder were fabri 
France by the Societé Fran- 

Constructions de Babcock 
& Wilcox, a French affiliate 

These boilers will permit the sta 
tion to on additional 200,- 
000 kw above its present output 

One of the if not the larg- 
est boiler in Europe, will go into an 
extension of the Arrighi Power Sta- 
tion at Paris. With a steam capacity 
approximately 1,000,000 Ib per hr, it 
add 100,000 kw to the output 
of this station 

In Denmark, the Isefjord Power 
has ordered two Radiant 
an addition to the Kyndby 
Station situated on the Island 
With 
idual capacity of 575,000 Ib 
per hour, the two boilers 
will help to generate 120,000 kw 

In Greece the Athens Piraeus 
Electricity Co., Ltd., will install two 
125,000-lb-per-hr boilers of the two- 
drum Stirling type at the New Pha- 
leron Power Station 


Sore 
more 
were 
B&W 
cat®d in 


generate 


largest 


‘ompany 
boilers for 
Power 
of Suaelland near Copenhagen 
an indiv 


ot steam 





Fig. |. View of @ large 10-cell double-flow 

nduced-draft cooling tower installed at a 

distillery. Shows the central induced-draft 

fans, cross-flow air inlet louvers, open 

water distribution basin at top, inspection 

and maintenance walk-ways, water distribu 
tion headers 
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Water - Cooling Towers 
How They Are Built, How They Wor 


The wet-bulb temperature of ai 
usually obtained by whirling a 
vetted thermometer-bulb in the air 
intil a consistent reading is ob 
tained. Total heat (latent plus sen 
ible) of the air may be determined 
from its wet-bulb temperature. See 
Table Il. Theoretically, water can be 
cooled by the ev iporative method 
intil its temperature is lowered to 
the air’s wet-bulb temperature. hl 
practice, however, water is cooled to 
1 ten ratul approaching the wet- 
bulb. Th loser this approach the 
the cooling equilp- 

ra given duty 
ously, the cooling 


degrees F dif 








How Cooling Towers Work 





Basic elements of a counterflow 
ling tower, water—black, air—red 





Fewer Engineerings FEATURE OF THE MONTH 


Fig. 3. Basic principle of counterflow Fig. 4. Diagram 


cooling tower; air moves across water drops showing definition of 
and film surfaces, lowering water tem Cooling 





Range 


perature by onvection and evaporation and “Approach 


How to Operate and Maintain Them 


between the temperature « dependable approach to the wet- than broadside. These towers are 
entering the cooling bulb is practicable generally unattractive and = since 

temperature of the they are long and high for their 

I ig the tower. The Spray Ponds width, must be securely anchored 
ooling range may be determined by Spray ponds, Fig. 6, are recom- to prevent uplift or overturning 
dividing the total heat to be diss mended only for large-capacity during high winds. High pumping 
pated in Btu by the pounds of cool ervices where high efficiency in a requirements and total dependence 
ng water circulated thus limited area s not demanded and 


upon atmospheric caprice, especially 
I I 
Btu per min heat loi ( 


irift moisture is not objectionable wind (quantity and direction), are 

gpm 8.33 Ib per They are inexpensive and entire ly disadvantages 

This equation indicates that, f{ > Reaver np wh vs correctly en a 
1 given heat disposal proble m. th although pumping require me nts an me 

cooling range can be made any de basin costs are generally dispropor The mechanical-draft tower con 
sired amount by increasing or de tionate with modern induced-draft sists usually of a vertical shell con- 
creasing the quantity of water cit oling tower tructed of wood _metal, transite, or 
culated otueat Geelt Costing Towers masonry, in which water is distrib- 
uted near the top uniformly over the 
Types and Construction For water-cooling requirements of area, and falls to the collecting 


less than 30,000 Btu per min, the basin in the bottom, passing through 


spray-filled natural-draft tower air which is being circulated in the 
ised 3 , to a considerable ex Fig. 7, is itisfactory (The word er from bottom to top by forced 
tent the operating temperatures of tower” is a misnomer, for the de or induced draft fans, or horizon- 
the cooling water. Some types of sign simulates a narrow spray pond tally in cross-flow towers, by in- 
equipment such a spray ponds length twice or more the width 
natural-draft spray towers, and _ with elevated 
natural-draft deck towers that dé louver fence.) 
pend upon prevailing winds for cool Drift 
ng the water, must be built for 


w wind-velocity conditions 


water-cooling equipment 


fans. The air is in con- 
nozzles and a high aC eS the hottest water just 
re leaving the tower; hence a 
ven quantity of air picks up more 
at than the average equal quantity 
f air on natural-draft equipment 

ift nuisance may be consider- TI permits the water to be cooled 

a close approach to the \ ible; for this reason natural-draft with the least quantity of air re- 
are unsuitable for down- 
vn building 


1S considerably les in a 


properly-designed natural-draft 
tower than in the spray pond, but 
equipment is not capable Oo nalr the dr 


‘ 
ining 


bulb air temperature 1 rre towers quired by any type of cooling equip- 
roofs, locations ad- ne As movement of air through 
good operation at all times under jacent to buildings, or near expen- towers is obtained by power- 
widely ying conditions. On the sive mechanical equipment in msuming fans, it is essential that 
other hand, where mechanical draft industrial plants. They must be lo- this air quantity and pressure drop 
equipment is employed (to produce cated in an open area, broadside to be reduced to a minimum so as to 
air movement) under similar condi- he prevailing wind, and are ineffi- secure low operating cost 

tions, lower average operating tem- cient with less than 3mph_ wind The 
peratures can be obtained since a_ velocity and wind directions other 


lated allowances must be made I tow 


inside of a mechanical draft 
tower may be spray filled or it may 


65 








TER SUPPLY HEADER 


nsists of water Spray-filled natural draft tower 
¥ sprey down enter f nozzle system usually 
than half distance of nozzles above basin. Tower 
5 # total width not r than height 
2 gpm per sq ft r area, hence 
4s ree spray pond 
add + i wate surface 


water 


uvers 


water 

ired depends ( naraness ot 
ilating water of water 
ftener or inhibitor used, and 
drift loss. Blow-down is 
ntain the 


Principal Types of 
induced-Draft Towers 


- , , 
1oO . V and scale- 


lids be he point where 


VO caused by 
Scale. Some scale-forming mate- 
are found in practically all 
: , 
most trouble- 
ystems are 
magnesium 


Too hi 


Operation and 
Maintenance 


Forced-Draftt Towers Weter Treatment 


produce 
carbor 
ite softening 
add fficient sulphurik 
thereby converting the 
bicarbonates to sulphates 
Use e of the soluble phos- 


phates 





ORWT ELimemaToRs 


UP-SPRAY NOZZLES 


Fig. 7. Induced-draft tower of combination 
spray-filled and wood-filled design 

n wood-filled part of tower, pieces of lumber 
aid horizontally on centers as close as desire 

without introducing too much air flow resistance 
Water from spray heads distributed over top 
ayer drops from filler to filler piece and air 
moves up or across wood filling, which presents 
arge wetted surface repeatedly breaks up 
falling drops, giving integrated drop surface 
area several times that of wood fi area 


Convert the carbonates t 
phates by 
acid 
Use chromates 
Regardless of the water-tre 
ment method used, a system- 
atic program of blow-down 
should be established to con- 
trol the dissolved solids in the 
circulating wate1 
Algae. Algae formations may 
plug nozzles and prevent proper 
distribution of the water over the 
tower filling. This growth may also 
collect on the equipment served by 
the cooling tower and thereby de- 
crease the heat transfer rate. In 
addition to algae, a microscopi 


examination of slime, which may a 


adding 


imulate on the water side of var 
ous heat transfer surfaces, shows 
inorganic matter bound by filamen- 
tous forms of bacterial growth. De- 
struction of this slime by chemical 
treatment of the water el 
the binder for this inorganic matter 
and thus precludes the possible fu- 


iminates 


ture growth of algae 

Chlorine is a chemical frequently 
i it i in effective 
and inexpensive means of control- 


used as algaecide 
ing this troublesome growth. Re- 
gardless f algaecide used, the 
growth me, may become im- 
mune to th mical and _ the 
treatment } be langed This 
new treatment i 1 until 
the old treatment again becomes 
effective Other chemicals that can 
be used effectively to control algae 
ire: copper sulphate, liquid bro- 
ine potassium permanganate 
chlorinated lime, and various blends 
of chlorophenates 

It would be expedient to begin the 
use of an algaec ide be fore too mu h 
algae has begun to grow, otherwis« 
too much of the growth would be 
killed at one time, and the dead 


tend to clog the system 


algae w« uld 


Fig. 8. Double-flow (or cross-flow) induced draft tower, designed for compact- 
ness, better construction, lower cost, larger capacity, improved performance 
Employs horizontal air fiow, fans centered along top. Each fan draws air through 2 cells 
paired to a center suction chamber partitioned midway beneath fan, with drift eliminators 
to turn alr up toward fan outlet. Pumping head from |2 to 30 ff. Water loading usually 
about 6 gpm per sq ff maximum, because of bianketing effect of spray; but loadings 
up to 10 gpm possible for steam condenser service. Low draft loss, longer air travel 
open water-distribution basin at top accessible for cleaning during operation; diffusion 
deck for uniform distribution to filling. Occupies less than 1/20 area of equivalent 
spray pond to produce a given water-cooling effect 








The Language of Cooling Towers 
COOLING TOWER DEFINITIONS 





A WATER-COOLING TOWER is an enclosed device for evaporatively cooling water by 

In atmospheric water-cooling equipment the heat transfer is accomplished 

a transfer of sensible heat (about 25 per cent) which raises the wet-bulb 

temperature of the air: but most of the cooling is due to an exchange of latent heat 
(about 75 per cent) resulting from the evaporation of a smal! part of the circulating water 


A NATURAL-DRAFT TOWER is one in which the air movement through the tower is de 
pendent only upon atmospheric conditions 


A SPRAY-FILLED TOWER (natural draft or mechanice s one which is dependent solely 
on spray nozzles for water break-up 


A DECK-FILLED TOWER is one which contains baffling to increase the water break-up 
of the distributing system and to provide additional wetted surface 


A MECHANICAL-DRAFT TOWER is one utilizing one or more fans to move air through 
the tower, the fans being an integral part of the tower 


A FORCED-DRAFT TOWER is a mechanical-draft tower having one or more fans located 
n the air intake to the tower 


AN INDUCED.DRAFT TOWER is a mechanical draft tower having one or more fans 
ated in the air outlet from the tower 


OPERATING TERMS 





Those who operate or manufacture distinctive major mechanical equipment or apparatus 
gradually develop a somewhat specialized glossary of words and phrases that describe 
particular related functions, parts, or characteristics of such equipment. The most common 
of such terms as applied to atmospheric water-cooling equipment are the following 


COOLING RANGE is the number of degrees F that the water is cooled with the water 
cooling equipment it is the difference in temperature between the hot water coming to 
the cooling tower and the temperature of the cold water leaving the tower 


APPROACH is the difference in degrees F between the temperature of the cold water 
eaving the cooling tower and the wet-bulb temperature of the surrounding air 


HEAT LOAD is the amount of heat dissipated by the water-cooling tower in Btu per hour 
per minute it is equal to the pounds of water rculated times the cooling range 


PUMPING HEAD is the pressure required to lift the water from the top of the water 
n the basin to the top of the tower and force it through the water distribution system. It 
5 ual to the stat head pilus the velocity head and friction loss in the water system 


DRIFT is the smal! amount of water that escapes from atmospheric water-cooling equipment 
the form of fine droplets and is that water which is entrained by the circulating air 

Drift is a water loss independent from that water lost by evaporation: it can be reduced 
good design 


BLOW-DOWN (bleeder by-pass or waste s the continuous or intermittent wasting of a 
small part of the circulating water in order to minimize harmful concentrations of chemicals 
n the water. In most localities the water used in 4 cooling tower contains dissolved solids 
The water that is evaporated in the tower does not carry away its solids and as «@ 
the solids concentration is built up unless some of the concentrated water is drained 
and replaced with make-up water solids decrease the evaporative properties of 
the circulating water, and they may cause sludge deposits in the system or corrosion of metals 


MAKE-UP water is that required to replace the water lost by evaporation and drift and 
blow-down 


These definitions, in general with the ACRMA Proposed Standard on 


Cooling Towers for Use with igerating Equipment; Air Conditioning and 
Refrigerating Machinery Association, Southern Building, Washington, % Cc 
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catch basin beneath the tower 
suction sx well 
and other parts of the water distri- 
bution located near the top 
f the tower 

nspect fans (if used) and make 
sure that all bolts are tight, that fans 
rotate freely, and that ample clear- 
ance exists between blade tips ar d 
fan cylinder. Check the fan 
shaft and that all bolts 
place, that flexible couplings or 
universal joints are in good condi- 
that the shaft guards are 
n position and properly 
Motor, drive-shaft, and 
ducer should be aligned 
Make 
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system 
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speed re 
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COST IN DOLLARS 


Fig. 12 


Operating costs of water and power per 


TIME 


0 hr, for cooling refrigerants, based 


on 78 F wet bu 


ty water 
wer Water—C 


ating gpm per 


ates considerable 


need for 


ndix 
and probably 

Circulating Water System 
The float valve should be adj isted 
) level in the 
atch basin of 5 to 6 in. below the 
ood filling. Maintain at least 6 ir 
in redwood or steel basin 


or 


time 


repaltr 


maintain a 


valves in open closed 
as required, and prime and 
circulating water pumps 
amount olf water 

ulated and adjust to approxi- 
the quantity for which the 
was designed. Water flow can 
checked by means of an 
pitot tube, o1 
curves. Equalize 
so that all parts of the 
like amounts of 


being 


orifice 
pump 
wate! 


meter well 

performance 

listribution 

tower are recelving 
vate! 

Operation 

obtain best « perating re 

the distribution system 

catch basin under the t 

must be kept free of dirt, algae, and 

Fans driven by variable speed 


the 


and 


wel 


scale 
devices must not be operated above 
the speed for which they were de- 
signed. Concrete should be 
provided with doubt suction screens 
that is, one set of screens placed ir 
front of another and so positioned 
that all of the water through 
both. When cleaning screens, re- 
nove, clean and replace the screen 
through which the water first passes 
the 


basins 
goes 


before removing second screen 
for cleaning 
Inspect oil in speed reduce 
veekly and add oil when necessary 
to maintain proper level. Drive 
shafts equipped with splines, gears 
1 universal joints should be greased 
weekly. Drive-shafts equipped with 
couplings using rubber-bending 
members do not require lubricatior 

A regular 


daily inspection s« hed 


ile i recommended to determine 


u ; ton 
ulating 3 gpm per ton o 


per 1000 cu ft 


osts for fan and 


of refr ; cost* $ 


f refrig , 4s power pumr 


voling 
ing properly. The 
ation becomes but 
made up of several other 
auxiliaries Therefore it may be 
blamed for unsatisfactory perform- 
only a symptom of 
inother part of the system 
Re ad Ice d cf oling range indi« ates a 
light heat load or 
Inc reased 
heavy heat 
quantity 
ser becomes badly 
quantity circulated is frequently re 
tarded and pumping head increased 
Higher cooling water temperature 
usually indicate this condition. Thus 
if water (1) 
check pump for speed, pressure, and 
from (2) check con- 
for air, or restrictions 
pipe 
valves, dirt, or re 


vhether the tower is ope! 
cooling tower 
part of a 


n opel 


ystem 


which is 


ance 
failure in 
excess wate! 
cooling 
load or insuf 
When a con- 


scaled, water 


range 


watel 


quantity is incorrect 


freedom air 
dense! scale 
and (3) 
partially 
trictions 


Cold-Weather Operation 


normally 


check lines for air 


¢ losed 


Extremely cold water 
not increase pertormance to 
great extent, but 


(Continued on page 120) 
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any operating 
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Electroute Coutrol 


for Small Boilers 


The Hodgkinson Electronic Combustion Control System developed in England 
was designed for application on small boilers where the expense of a more 
elaborate system cannot be justified. In this system the actuating impulse is 
derived from a Bourdon tube arranged to control a photoelectric cell. The 
amplified impulses of this cell actuate both the damper and the stoker drive. 
A tull description of this system appeared in the February issue of the Engi- 


neering and the Boiler House Review published in England and a description 
of the first installation of this system in the plant of the Royal Manchester 
Children's Hospital was presented in the February issue of The Steam Engineer 
also published in England. The detailed account of this system of combustion 
ontrol given here is based upon the data given in both of these articles 
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Bourdon Tube is Basic Element 
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installation for test 

not only was the 
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but the boilers and automatic 
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wide 
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application of the prototype cor trol 
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equipme nt 


Ir meanti tests 


Hodgkinson electronic boiler 
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an alternative photo- 

tem Instead of the 

Layer cell and magnetic 
ifier combination, a BTH photo 
with a Mazda cell tried 
s ipplic d comple te as a single 
and has 
sensitive 
arrangement. This 
sensitivity made it possible 

for the light sources to be reduced 
n intensity by under-running § the 
bulbs with the intention of prolong- 
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unit in a die-cast casing 


good deal 
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could now be 
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the single since it 
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It 


type 
stage 
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through the process 
that n 


from 


longer 
slit 
response 
the 
the vane 
the wir 


was 
g uncovered 


el as 


timer 
tead of 
two cells and 

handled that for the 
two lamp and the This 
alternative great 
— 
diing miucre 


was 
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three the X 
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instant the c: 
naster relay in the amp 
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the master relay, which in 
s ipplic S$ power to relay xX 
ising the latter t close. When 
elay X closes, the pulling motor K 
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lirection, this motor being used to 
irive shaft M, the left-hand end of 
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yal Manchester Children's; During one revolution of shaft M 
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WARNING! DON’T SLEEP ON The Practical Engineer—Who is He? 
1200 PSI STEAM LINES And WV. k 


Rochester, N. Y. has an extensive central 
heating system supplying low pressure steam 
to a large proportion of the residences in the 
city as well as to commercial establishments. 
This steam is supplied from the steam-electric 
generating stations within the city. Part of 
the system involves a 1200 psi steam line 
something over a mile long installed between For the Plant Electrician 
two of the generating stations. Naturally, the 
design and construction of such a long, high 
pressure, high temperature steam line re- 
quired very careful consideration of the ex- ; : 
pansion to which it is subjected. One of Practical Hints and Kinks 
the difficulties which the operators of this t 
line have had arise not from technical 
considerations but from the habits of hobos. 

These hobos, it seems, discovered several 
places where the line is easily accessible and 
in cold weather found it convenient to warm 
themselves on it. Although the line was pro 
tected by an aluminum covering over the 


Why Turbine Would Not Take Full Load 


How to Maintain Gearmotors 


insulation, the resourceful hobos managed to 
tear off the metal covering at certain strate- 
gic points and sleep between the line and the 
concrete duct through which it runs. Un- 
fortunately, one of these hobos had not 
studied the practical effects of expansion and Grades and Types of Industrial Fuel Oils 
this proved disasterous. Not long ago, a bad “— ' ad 

odor prevailed close to the center of town. 

Investigation showed that the odor came from 

the duct carrying the pipe line and further Questions and Answers 

search disclosed the decayed body of a hobo Tha To All 1 

crushed between the pipe line and the con- 

crete duct. It was a bad job getting him out. 
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The Practical Engineer -- 


WHO IS HE? 


The Practical Engineer belongs to no particular class or rank 
He may be the superintendent of a billion dollar utility system 
or a fireman in a small boiler plant; it is their thinking and 
background of experience that make them brothers under their 
respective stations in the important field of power engineering 


By ANDREW W. KRAMER 








It was because we realized the convinces us that it should be put 
mportance of these practical aspects k and so with this issue we are 
f engineering that the Practical esuming its publication. As before 

Engineer Section was inaugurated we will again make every effort to 
It appeared in every issue tor a make this section of maximum inter- 
period of ten vears intil May 1949 est to prac tical engineers regardless 
and then it wi liscontinued. In f the positions they may hold. As 

} and much as possible we will endeave: 

error meth t} f de- make the Section a forum where 








termining whi aders K na men with practical ideas can present 
vhat they don’t lik them for the benefit of others. I: 
ase the Practical Engi nm addition to practical articles of spe- 
\ cla interest, there will be a good 
would react to th ang Hints and Kinks department and the 
I | | Questions and Answers department 
will be maintained at a high level 
of interest and helpfulness 
If you have any ideas which you some other fellow and his methods 
put into practice and found in turn may be of value and assist- 
send them in; they may help ance to you 


vas removed to 


To a draftsman a valve is merely a symbol 





switchboard, and served to regulate 
. 
T W in load when machine was on line 
y @ ur ine Ou To safeguard the control mecha- 


nism from damage due to over- 


running the limits of the adjusting 
N t k F | screw, limit switches were put in 
©) a ]@ u Oa motor circuits to open them and stop 


the motor as screw neared end of 
. ° ° its travel 
This shows that it is not wise for a maintenance When the operator tried to take 


man to jump at conclusions no matter how smart full load the motor would apparently 
run up to its full limit and throw 
the limit switch for that position be- 
knowledge but with more patience found the solu- fore all turbine valves were opened 


he may be. In this case, the operator with less 


) all 
tion to a baffling problem by investigating details Working the screw by hand, all 
steam valves could be opened, but 
this \ ; a slow process as it took 
several hundred turns of the hand 
eel to do what the motor could do 


By ALBERT H. MOULTON n a few seconds. The chief was 


away at the time so the operator sent 


of a mechanism that the expert had overlooked 


the head electrical maintenance 

all ISué had ; auxl rir cor man, who came and looked it over 
ision screw worm and while he and the operator 

synchronizing motot watched, the assistant operator ran 

operated either by the motor back and forth enough to 

te control from the throw the limit switch in and out 
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Shortcut For Determining 
Induction Motor HP 


A helpful maintenance hint from the Industrial De 


partment »§ the Genera f ectr Company 
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for the rather high 
me-half load where 
the motor is also 
From one-half to 
be seen that the 


ughly proportion: 


time-saving 
iivering just 


ading. Ac 


betweer 


per cent can be expected, subject 
of course to the ammeter accuracy 
tolerance 
Another advantage to be obtained 
by the hook-on volt-ammeter is 
that the voltage applied to the motor 
an be read simultaneously with the 
irrent. It is obvious that a motor 
must have the proper voltage applied 
r the current will be too high and 
ating will result. This will 
ve an indication of the loads 
feeder copper so that remedies 


be applied 
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CLIP KEEPS FLUORESCENT 
TUBES FROM FALLING 


By RICHARD ALLEN 
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safety clip 
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HOW TO REPAIR HOLES 
IN CONCRETE FLOORS 


By ROBERT GILLIFORD 
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tion is required All that is neces 
‘ is to clean out dirt and dust 
om the hole or rut, place the 
patching material in the opening 

d then tan p or roll down until a 
flush patch results The floor is im- 
nediately ready use, even unde! 


t neaviest tr 


PERMANENT TINNING OF 
SOLDERING IRON TIPS 


By JAMES BOYD 


S A TIMELY tip that may help 


linimize the time consuming 


I 


[ERE 
in 
ing the tinning on a 
tip at regular inte: 


ne saver requires the 


ver solder proves to be handy aid for 
tinning copper tip of the soldering iron 


older instead of or- 
or tinning the copper 
Silver solder, due to 
melting point, will not 
it the usual operating ten 
of the iron, and will re 
clean and bright for long 
ods of time 
Application of the silver solder 
mple Simply ollow the step 
ted be low 
(1) Removy I copper tip from 
it throughly to 
» and corrosion 
the desired shape 
ile and then heat the 
w torch until it is hot 


w silver solder onto 


Use silver solder flux to facilitate the 
flowing operation 

(3) After the tip is completely 
coated with the solder, allow it to 
cool and reinsert it in the soldering 
iron 

This method has proved its value 
to workers who must keep thei 
soldering irons heated much of the 
time in order to have them ready for 
immediate use 


SAFETY RULES FOR 
ROPE USERS 


By JOHN REYNOLDS 


It HAS BEEN truly said that nothing 
an cause an accident faster than a 
careless driver or a rope that’s been 
handled improperly. We'll let the 
drivers alone in this little article 
but here are a few precautions 
worth observing when you're han- 
dling rope in construction and 
maintenance work 
(1) Know how to make all knots 
required in your work. The wrong 
kind of knot or an incorrectly made 
knot may fail under stress and 
cause a serious accident. Be sure 
to leave enough rope end. when 
cing a knot so that it will not 
ill out when tightened 
(2) Remember that overloading 
ype will cause it to lose its strength 
Sudden stresses or repeated stresses 
have the same effect. Use the right 
size of rope for the job and apply 
the load gradually, never with sud- 
den jerks 
(3) Acquire the habit of exam- 
! rope for wear and defects be - 
f using it. Look for external 
evidence of abrasion, cuts, decay or 
burn Open up the rope strand 
every three or four feet and note if 
broker fibers, mildew powdery 
or unusual color of fibers are 
If extensive defects are 
it is best to throw the rope 
Rope that has become very 
or has lost its stretch is dan- 
gerous to use 
(4) Don't let rope get twisted o1 
kinked. Turn out kinks before the 
load is applied. Even under light 
loads, a kinked rope will be greatly 
weakened or will break 
(5) Avoid spilling chemicals 
paraffin, or molten solder on ropes 
Battery acid will quickly rende 
rope infit for use 
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‘ m the start 
( the 


ceep an engine going 
rloaded. Like some 
nave Known, We 


‘ 


speed for powel! 
rk. It is highly 
should have 

t the outset (and 


COMMON PLANT TROUBLES me to spare for peak loads wher« 
there iriation in the amount 
By W. B. McCOOL encote Bear ingen a 


d expensive break 
ind consequent 

We had to raise i 
cecutives, however 
experienced steam 
e got the changes 
ntendent con- 


subject 


nsulted 
‘ the orig 


“would have 


HOW TO USE A FILE 
By W. B. KENNEDY 




















ase where it wi 
ns! lerably che ape! 
per equipment at 
date, 


d been d 


1 
a iatet 


BEARIN 





Scheme for keeping a hot bearing going 
by allowing heavy oil to trickle through a 
bottom ff a 


sma tube soldered in the 


can suspended above the bearing 


uble witl 


we allowed 


pumped from a deep 
free of troublesome 
had to renew ou! 


Was 
and 
nerals, but we 


was 


flues too often until we built a con- 


rete vat in which to store out 
boiler water to assure its freedon 
resin, or other chemicals 


} 
on ve 


esulting from the 


sawdust, or 


decomposition ot 
havings other ac 
ilations around the plant. Pre 
flue f cost us more 
enough built a 
at at the outset, not considering the 
occasioned by the 
making the re- 


ire failure 


to have wate! 
sS of time, et 
hutdown while 
placement.” 
Occasionally, we have bearing 
trouble. If we think we can't afford 
to shut down for a repair on ac- 
unt of a rush order (or for othe 
reasons) we usually manage to keep 
a hot bearing going by allowing 
heavy oil to trickle through a small 
soldered in the bottom of a 
bucket or can suspended above the 
bearing. This usually keeps us 
soing until we can re-run or adjust 


tube 


the bearing.” 

See the accompanying sketch 
of tube chosen should be 
that the oil or grease will not 
oo freely—even under the in- 
of heat—to avoid waste 
ay be tied to a girder when 

sn't handy 





PORTABLE DRILL ATTACHMENT 
SPEEDS RIVET EXTRACTION 
By F. E. RILEY 
London Eng and 
ictures san st 
vet heads with 
them off 


BUSH MOUNTING PLATE 


STOP SCREW 








SUOING TUBE 


SPRING 


vhich removes the 
ninimum of brute 
hole for 
bolting 


shank 


ts. a method 
fastenings with a 
force and leaves a clean 
subsequent re-riveting or 
To ensure that the rivet 
hall be 
lrilling, it 


essential to start the 


in the centre of the 
this, the 


rivet head and to ensure 
portable d attachment 
the sketch was made up 

It consists of 
ttached to 
ip from a pair of 
tube is 


the diameter just 


shown in 


a telescopic body made 
stee] 
a stiff push fit or 


behind the chuck 


stationary 


STATIONARY TUBE 
/ 














PORTABLE ORILL 


reduced to chips during the 


a centering bushing 


tubes. The 


on the portable drill casing, the slid- 
ing tube being urged forward by a 
compression spring so that pressure 
applied to the portable drill will be 
transmitted to the guide bushing 
and hold it in contact with the rivet 
head 

The bushing should be of 
hardened steel and arranged so that 
ressed out of its mounting 
der that other bushings to 
rivet head 
A conical recess 
will 


guide 


t can be p 
plate in o1 
alterr 
substituted 
bushing, 


suit itive sizes of 
may be 
in the guide accom 


modate a range of sizes and shapes 
of rivet head but the guide hole for 
the dr should equal the drill 
diameter 

To prevent the and 
tubes from falling apart, a 
fitting a tapped hole in 
engages with a slot 
the stationary tube. By tap- 
ping holes in the sliding 
tube, the telescopic assembly can be 
adjusted for length to suit various 
drill lengths 

Hundreds of rivets have been 
drilled out with this tool. If the 
drill is kept sharp, I consider it to 
be a slicker and cleaner method of 
removing rivets than any other 


sliding sta- 
tionary 
stop screw 
the sliding tubs 
cut i 


several 


HOW THEY MOVED THE 
AIR COMPRESSOR 


By H. B. McDERMID 


IN AN ENGINE room which housed 
among other units an alr compressor 
which though seriously overloaded 
was still in excellent running con 
dition it was decided to 
or capacity by installing a 
while retaining the older 
The engineer's 
making the addition was 
to find room for the machine 
ind to get the made 
with no 


increas 
compre 
larger unit 
unit for a 


proble m in 


spare 


new 
changeover 
nterruption to compressed 
ce about the shop 

had 
successor could not be 
moving the 
it could be moved 
little more than _ its 
as to leave a service aisle 


st compressor been 
set that it 


thout earlier 


placed w 


om } veve!r if 


sidewise a 
width Of 
between the two, the new machine 
could be placed in the approximate 
in the location that 


now oOCc- 


space and aisle 
the existing ¢ 
cupied Since the 
foundation was too 
second and larger machine, the nor 
mal method would have been to 
the older machine to another 
prepared foundation just 
one, get the unit 


ompresso! 
first machine’: 
small for the 


existing 
service as fast as possible 
existing foundatior 
and place the large 
foundation for the new unit, after 
which the new unit could be in- 
stalled to take over the load 
Afte1 cons derable study 
gineer came up with this method 
first. while the old unit stayed in 
el ie excavated beside it for 
84 


then 


wreck its 


excavate tor 


the en 
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n feet 8.33 lb per ge 
33,000 

head in feet ~*~ 8.33 Ib per ga 

33.000 pump efficiency 


ula the efficiency is always expressed as « decimal; thet is, less than 1.0 


- Q 
i pume ; v n gpa 
¥ 4 , 7 : 

/ * 


nu vaiues since the volume f water 
‘ t ven ir nds, ¢ r , feet: and also with the time 
hett nds j urs r 24 hours is used 
Power Plant j ‘ E " r ubic feet this amount multiplied by 
v disch n r vith 3@ pumping units, such as used in water 
- our . r s expressed in m n gallons per day, ab 
FIGURING “Saito sieesmrensneeeecons 
P " . here the nversion factor to gallons must also be corrected for 
F weighs 8.344 lb per gal; at 39.2 F—8.345 Ib per gal, (point 
2 F—7.998 Ib per gal: at 320 F—7.575 Ib per gal; at 392 F- 
pen type feedwater heater operating at 200 to 220 F, a value 
n is usually considered reasonable. For accurate 
F mper * ns Keenan & Keyes Steam Tables for 
A Must for Young-Timers Sate Tempe 
N , ne 


may find quantities of water expressed in acre feet; this unit 
wort and in expressing pondage 


A Review for Old-Timers 


values at any 
volume and density of water 
atures 


$ 
run-of or other data used 
. , j > * means an acre vered with water | ft deep and since an 
By WILLIAM H. ENGELMAN an 43,560 cu ft. To convert this into gallons multiply it by 
Mechanical Eng neer alculated to show how the electric power and the pumping 
J > ’ roblem | aphed on th hart. page 83 th instructions for 
Department of Water & Light on o a . 

‘ wing that you w find horsepower tables for pump ng at various 
ty § Cleveland. Oh 
perate at heads much higher than shown here but the actue 
ulated just as easily by the same formulas, once you have 
the motor efficiency and the unit cost of power 

Nf 


alculations and Data for Electrically 
Driven Water Pumps—How to Find 
Water Horser Motor owatts 
Pumping Cost 








WHEN Y 


























Chart for Estimating Pump Horsepower, Kilowatts, and Pumping Costs 


Pump Capacity - gpm 


— 


TTTT 


+ —+—-—++- -+ 


— 
| 


+ 


Power Cost - ¢/kwhr 
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| | 
TTT 
aaa 





ttt 





—+—+—_+ tT 





+ + t44 
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om + 


Pump 


Cost 


uw = GF AnN@OS 


Water Horsepower 


1,000 gal 


/ 


Pumping Cost- 


~—T—-T-T-T - +++ 


- —~ +--+ 
-4—_+_+++-++—_—_—-+- +— 
Pump Efficiency T —t ee 
per cent 100 


r 6 90 


Brake Horsepower 
+t | TT i 
' | | 
T-1 Motor Efficiency 
per cent 
+ 
4 


Example:—What is the water horsepower, 
brake horsepower, motor kilowatts, and 
pumping costs for a 1400-gpm pump 
with 150-ft head, 83'(, efficiency, 92°: 
motor efficiency, and 1.5 cents per kwhr 
power cost? 


Answer:—Start at 1400 gpm and follow 
arrows to 150-ft head, 53 whp, 83°‘/, 
64 bhp, 92%, 52 kw, 1.5 cents per kwhr, 
78 cents per hr, 1400 gpm, 0.93 cents 
per 1000 gal. 

Reprinted by permission from ‘Measuring Pump Performance 

During Operation” by N. C. Ebaugh. pyrighted as pert 


of March 1949 JOURNAL Americen Water Works Assn. 
(Vol. 41, p. 230) 





Tot PRACTICAL ENGINEER 
anv ELECTRICIAN 


BASIC POWER PLANT FIGURING HOW THEY MOVED THE 
Cont AIR COMPRESSOR 


TABLE |. Actual horsepower required to raise 100 gpm of woter to various 
heights at veriows pump efficiencies. 1 gal weighs 8.33 Ib 





ELEVATIONS IN FEET 





I 








v for n space, and also dug 
around it, to free it from the 
t set in; then he drove scrap 
under the old foundation, as 
horizontally as possible, from 
i which the unit was 

la surface upor 

he foundation could slide 


cn t 
| To further this effect, he wet 


wn the bottom of the new pit 


to 


that any concrete irregularities 
ild move through it easily. Then 
hitched two heavy chain falls 
the foundation block, and set 


heavy jae k ind it When the 


week end came, he disconnected all 


et and manned the jacks 


hain falls. The block, some 


ven feet square and four deep 
resisted heavily t first. but once 
brol oO 


Ken l OSE came along nicely 
nging with it of course, the ai: 
presser which was mounted on 

rived at location, he had but 


vel block and all, cut new 


pieces tor fils piping and the 


was ready to go with the 
outage” time Now 
cleared for the new 


chine, and s foundation and the 


TABLE II. Actual horsepower required to raise 1,000,000 gal of water per day, 
or 1 mgd, te various heights at various pump efficiencies. 1 gal weighs 8.33 Ib 
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ACTUAL HORSEPOWE 
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37.56 43.82 
03 43.2 


42.6 
42 
ay 


4C 
4c 
39.8 
39.3 


38.6 


38.35 
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ae as mechanical equipment is concerned, a boiler plant may be 


complete in every respect. However, completeness of equipment will not 
necessarily assure most efficient operation of the system. An adequate 
and well controlled program of boiler water treatment, too, is highly 
important. A water conditioning engineering service should be an integral 


part of your picture. We ask, “how complete is your boiler plant?” 


W.H.& L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water conditioning problems 
relative to boiler feedwater... cooling water... air conditioning ... 
industrial waste treatment. Years of experience have made Betz water 
conditioning service scientifically correct... complete .. . economical. 
Whatever your particular water conditioning requirements, our staff of 
engineers is ready to serve vou. W. H. & L. D. BETZ, Gillingham 

and Worth Streets, Philadelphia 24, Pa. In Canada—BETZ Laboratories 


a 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 
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Same grade 


Types of Fuel Oils 
ir P of oils can be 
of different 
| s due to 
t. These 
fuels industri- 
he first being 
iume and 


vnward 


Grades and Types of 
Industrial Fuel Oils 


# se verai ar 
* fue s The first in last 


ticles by Mr. Schmidt 


5 
»f refining 


bed various methods 
46 ribes the various types of fuel 
A subsequent article will deal with the meaning 
j 


f < n nnection with fuse O 


By PAUL F. SCHMIDT 


Four Grades of Industrial Fuel Oils 


Selection of Proper Grade 


nth 
wost re 


nsiderably 





SAVE MONEY IN YouR PLANT 


EXHAUST 


el 
HIGH PRESSURE TO 
TURBINES AND LOW PRESSURE 
AUXILIARIES SUPPLY FOR 
l F W. HEATER 


A On your boiler drums, Foster Z The R-17 Back Pressure Valve saves money by 
Automatic Non-Return, Stop and keeping the pressure where you wont it on the exhaust 
Check Valves save money by doing their side—for your feed water heater or other low pressure 
job perfectiy—with the absolute mini- equipment — with a minimum of maintenance. Large pipe 
mum of attention—for yeors. It is not area, and large valve area mean low pressure drop across 
unusual to find these valves still giving the valve, and sensitive action at low pressures. Saves 
good service after 25 or 30 yeors and moke-up steam. Adjustable in ounces 


more. Today's valves are even better 
The R-17 has no outside stuffing boxes or external weights 


There's nothing skimpy about a Foster loading spring is on the atmosphere side of the valve 
Type 2. Full pipe area meons negligible ond is accessible for inspection through a large handhole 
pressure drop across the valve. Heavy Renewable seat ring and dash pot. 2') to 20 . (with sizes 
duty, through bolted construction makes from 4 to 12° stocked) 
it safe to work under when the boiler is 
down. Low pressure types to 250 Ibs 
(stocked) have semi-steel bodies, bronze 
trimmed, with stainless steel seot rings; 
FOSTER AUTOMATIC Foster Type 34-R17 
high pressure types to 1,500 Ibs. have 
NON-RETURN Bock Pressure Valve 
cast steel bodies, trimmed with special 
Stop and Check Valve, Type 2 and Vacuum Brecker 
heat resisting, corrosion resisting alloys 
Piston chambers are renewable. They're 
built for lifetime service. Globe, angle, 


or elbow, from 21,” to 12 


*** All along the line—Foster Pressure Regulators, Temperature Regulators, Pump 
Governors, Float Valves, Safety Valves, Check Valves, Relief Valves and Safety Valves 
are designed and built to save money, by giving reliable, trouble free regulation with 
a minimum of maintenance. When you select the proper Foster Valve ond install it 
correctly, you are making o sound investment, backed by more than 70 years of practical 


experience in building good valves, and our reputation for service 


PRESSURE REGULATORS RELIEF AND BACK PRESSURE VALVES 


CUSHION CHECK VALVES... ALTITUDE VALVES... FAN ENGINE Compan 


REGULATORS PUMP GOVERNORS .. . TEMPERATURE REGULATORS 
FLOAT AND LEVER BALANCED VALVES NON-RETURN VALVES... VACUUM 


REGULATORS OR BREAKERS . . . STRAINERS . . . SAFETY VALVES . . . SIRENS 835 LEHIGH AVENUE ° UNION, N. J. 
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Continuing Metallurgical 
Study Produces Major 


Savings For Utilities 
BACK sme sen years ag, Kellogss mes 
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r viscosity dilution, the oil ay 


h flash point 


‘ 
é 


isually burned ani reate! a tox ug causing 


nsumption and rez in starting 

sometimes burned 
ng. They vary 
thin in 
Viscous in nature 
ide oil, the 
as gasoline 
the 
from 


various valves and pres 
Most 


degrees 


ised motor oils hav Vary- wi rt an retin 


gasoulr consis- 
more 


can 


such 
and 


atins realizes greater pr 


material 
n hz 
I ubr i¢ 


s 350 to 


obtained refine: 


fit 
, 
usually 


gaso- 
sell such 
when he 

money 


100) ne he 
rood « 
an retine t 
Oniy 
these lighter 
eon rudes 
potential 
iat finds 
narkets 

the 


i 2 rude for ung 


and mal 


ther 


more 


when an excess ol 
it sold as fuel 
do not cor 
gasoline 


its Way into 


Is 


so 


1 : 
lignt crudes 


there are a 


frit 
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number of precautions necessary 
that would not be with regular fuel 
oils 

As light crude oils 
considerably more volatile at nor- 
mal temperatures, there is always 
for fire and explosion 
whereas with regular fuel oils, they 
must be heated before they vapor- 
ize enough to flash or ignite. Due to 
this condition, additional care must 
be in the handling and 
this material. The heavy 
not so volatile, and may 
be handled as ordinary fuel oils 

As the other types of fuel oils are 
the result of the refining processes, 
is ribed in Part No. 1, no fur- 
ther explanation will be needed. The 
various differences between these 
types of oils will be discussed as the 


thes« are 


a ¢ hance 


exer ised 


of 


are 


storage 


crudes 


dest 


various tests are explained 
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Q & A—THE POWER 
ENGINEER'S FORUM 
HERE'S HOW IT WORKS 


YOUR QUESTION about some 
problem in operation, mainte 
nance or design will be pub- 
lished, signed only with your 
initials. 


You, too, answer questions 
from other engineers in the 
same way. You get paid well 
for published answers and also 
get the credit for knowing them. 

lf other engineers help you 
solve your problem, you express 
your thanks, via the OQ & A 
editor. 

Simple, isn't it? And effec- 
tive! Just ask engineers who 
have tried it! 


Answers to your question 
from other readers will be sent 
you as soon as received, then 
published as space permits, so 
that all may have the informa 


tion. 











Arswer No. 452 
THANKS TO ALL THOSE WHO 
HELPED ON HOW TO 
TEST A LADDER 
My Question, Hi 


Ladder ember 


Answer No. 455 
WILL ALCOHOL STOP 
BRINE FOAMING? 
THis 
Ked 


QUESTION 


D 


can strongly recommend the 
DC Antifoam A Emulsion 
We will be glad to furnish M. C. J 
with of DC Antifoam A 
Emulsion and also a new Emulsion 
known as XE-34, which some com- 
consider a little bit better for 
applications 
Texas M. H. Leavenwortu 


Answer No. 456 

CAN HE CONVERT 24-V D-C 
MOTOR TO RUN ON 110-V A-C? 

In THE March C.D.F. asked 
f he could convert a 24-v d-c motor 
connected as shown in the attached 
diagram, to on 110-y 
without rewinding, if that 
sible. Here just a few 
comments 


of 


use 


samples 


panies 
some 


Dallas 


issue 


operate a-c, 
is 


ot 


pos- 
are the 
Each answer brings up the ques- 
ion of whether the motor true 

motor with solid field cores, o1 

it has laminated Also a 
imber stions are raised about 
or 


is a 


cores 
ot que 
those condensers ol 
in that 
current going 
through to the motor? 
kind of a gimmick 

Comments from von Dannenberg 

It IS IMPOSSIBLE to 
without nm detailed 
motor 


capacitors 
they 


Vnatever 


How 


circuit 
to get 
What 


is this anyway” 


are 
any 


them 


give a reply 
ore information 


existing 
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poooeosoeepeonoagoosegopessesoons 
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showing ns 
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on either 
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Comments from Valentin 
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The Cities Service 
Industrial Heat Prover 


This remarkable instrument is an exhaust gas analyzer, 


designed for use on industrial furnaces regardless of size 
or type. It is provided with three scales; one shows per cent 
of oxygen, another percentage of combustibles present and 
measured in the flue gas sample, and the third scale reg- 
isters flue gas temperature 


CITIES 


12} 
SERVICE QUALITY poraatice 


PRODUCTS 


A fuel analysis taken at this important checking 


point —during a free demonstration —has led to in 


creases in energy output as high as 15%. The Heat 


Prover indicates the type of adjustments necessary 


to get maximum combustion efficiency 


THIS 
HELPFUL 
BOOKLET 


Name 
Company 
Address 


City 


CITies SERVICE OIL COMPANY 

Sixty Wall Tower, Room 579 

New York 5, N.Y 

Please send me without obligation 
your new booklet entitled, “Com 
bustion Control for Industry” 








Answer No. 457 


HOW DETERMINE MOISTURE 
IN COAL SAMPLE? 


( 4 


Must Stabilize Moisture, Says Justice 
THe reason for this discrepancy 
lies in failure to stabilize the mois- 
ture in the coal to room temperature 
before the sample is quartered and 
rushed nh Of s crushed be- 
to! he laboratory 
Mechanical Work of Crushing Drives able loss of moisture may 
Of Moisture, Says Poor c n the crusher and subsequent 
ndling As a matter 

crusher may be consid- 

a rudimentary coal dryer 

f anner in which it 


val to the 


noisture 
carefully 
ssible after 
n be ex- 
laboratory 
for at 
ther re- 
The 

Ve ights 
nd it can 
basis 
quar- 
appre- 


COMING EVENTS 





Law library for piping fabricators 


HE safety of your vees wel That's just one of the many advantages of hav 


the community and jor investment can ing a piping system prefabricated by Grinnell 
epend on 


dey cated piping The complete ‘‘package’’ includes interpreta 
That's what | ig codes ar state, na tive engineering, metallurgical research, compli 
s. You don’t ance with code requirements, manufacturing draw 
Grinnell en ings and specifications, production schedules, pur 


check and chase of materials, specialized facilities, skilled 
step from 


| personnel, control of quality and rigid inspection 


specifica You get this complete package from a Grinnell 
stress re prefabricated piping plant on schedule, ready for 
inspection field erection, meeting all code requirements and 
at a real economy 


GRINNELL 


Grinnell Company, Ir Providence 1, R11. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno *Kansas City *Houston *lLong Beach 
Los Angeles * Milwoukee * Minneapolis * New York * Oakland * Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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12th Midwest Power Conference " a ee demiher fesiean telbesees 
Held at Chicago, April 5-7 


L 


Developments and Trends in Design 
and Equipment er 
1000 F | 
designed 
ved the 


ability 


Small Plant Costs 


Fuels and Boilers 





No Other Water Conditioning 


System Has All of These Features... 
...ALL IN ONE TANK: 


WRITE FOR FACTS 


For proof that, in water con- Main treating tank of a Worthington Hot Process Water Conditioning System, capacity 
vy other 900,000 Ib. of treated water per hour 





Worthington, write for Bulletin Six pressure filters 11 feet 
W-212-B2 Wort! nefon Pump in diameter used for 
and Machinery Corporation, W ater final clarification in this 


Tr ating Divi ion, Harri mn, \ ] Worthington Hot Process 


Water Conditioning System 
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WATER CONDITIONING 
Worthington Makes More of the Equipment 
For All Types of Water Conditioning Systems 











AXIAL FLOW 


BLOWERS 


His conclusion was that coal is most 
apt to profit from an increasing total 
demand fur fuel energy 

Boyd Guthrie, Chief of the Oil 
Shale Demonstration Plant at Rifle 
Colorado, reviewed the factors in 
producing industrial fuels from oil 
shale 

A symposium inciuded discussion 
of magnetic iron oxide scale in a 
4120-psi boiler by John H. Moore of 
Otter Tail Power Co.: localized for- 
mation of magnetic iron oxide in 
power boilers by H M Rivers and 
W. M. Sonnett; prevention of black 


lowing chem- 


on oxide deposits f 


| 
ical cleaning by P. H. Cardwell of 
Dowell In it i 

studies of ro! oxide deposits n 


rs by Clarence Jacklin and Har 


d experimental 


boile 


r r 

In irface condensing powel! 
plants said J. D. Yoder of The Per- 

itit Co x f ; can be 
avoided by iSl eral zed 
water as make up and s maintain 
ubstantially the same solids within 
the boiler as wher ising evaporated 
make up 

The dual-circulation boiler, it was 
pointed out by R. A. Lorenzini, of 
Foster Wheel Corp grew out ol 
the necessity of utilizing waters in 
high-pressure boilers that heretofore 
were considered indesirable when 
the makeup was high. Such a boiler 

installed at the Whiting Refinery 
of Standard Oi! C (Indiana) (see 
Power Generation, April, May and 
August 1948) 


Power and Heat Distribution 


Reserve Ss 

modern rowel ystem we! treated 
by Howard P See ( nee! 
of The Detroit Ed ‘o., Who said 

is no or ) answer. He 

sed the fur on of reserves 
the use of reserves for maintenance 
unforeseen | or emergen- 


ating tacilitie 


ing out that 
erves ar 


they 


important 

it isua I i I I I : Way 
ind a 

ct ce 
together 
problems 
Drabelle 

Electr 
whole 
uplication 
racte r and 
bution co 
operatives of creating j large staff 

of employees for operating them 
In a symposiun n atmospheri 
pollution, Frank . ‘hambers, Chief 
Smoke Inspector f h City of 
ag fi 1 da th tactors 
abate I admunistratior 
The technics s of air pollution 
abatement \ reviewed by A. D 
Singh of I Sing! ‘o Field and 
laboratory methods of air pollution 





When you plan a power plant, remember... 


TAYLOR STOKERS 
—ELIMINATE STACK NUISANCE 








Over 90% of ash delivered to ashpit... balance can be 
handled without costly recovery equipment 


YOU'LL MEET the most stringent municipal ordi- 
nances on stack discharge with Taylor Stokers — even 
at low ratings — when installed in properly designed 
furnaces having adequate grate area. And what's 
more, the smokeless operation of these stokers is clear 
evidence of efficient combustion. Elimination of fly 
ash collectors reduces draft losses and often makes 
induced draft fans unnecessary. 

Taylor Stokers have a precision-control coal feeding 


mechanism and a unique continuous ash discharge 


AMERICAN ENGINEERING 


COMPANY 


PHILADELPHIA 25, PENNA. 
Other AE Products: Perfect Spread Stokers, Marine 


Deck Auxiliaries, Hele-Shaw and Hydramite Fluid 
Power, Lo-Hed Hoists, Car Shakers, Car Pullers 


which enable them to burn coals from Nebraska to 
the Atlantic, and Canadian, British and Continental 
coals as well. Importantly, too, they give you quick 
load response and operate with reserve in the fuel bed 
that will continue steam generation for considerable 
time in case of int rruption to power or coal supply. 

Taylor Stokers are designed for generating from 
20,000 to 500,000 pounds of steam per hour. Ask your 
Consulting Engineer. And mail coupon right now for 
fact-filled booklet on the Taylor Stokers. 


American Engineering Company 
2408 Aramingo Avenue, Philadelphia 25, Pa. 
Gentlemen: Send me a copy of booklet giving full infor- 


mation on Taylor Stokers. 

Name Title 
Company 

Address 


City Zone State 
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Electronics in the Power Piant 
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Gas Turbine Progress 


THONY COMPANY 


47.33 FIFTH STREET 
LONG ISLAND CITY 1,N.Y 


hes 


® « e 


















































YOUR COMMUNITY 


needs the safety 


and lasting dependability of 


GOLDEN-ANDERSON 


positive controt VALVES 


Sensitive Golden-Anderson Altitude Control Valves 
maintain water levels within 3” t ,’’ variations, 
and may be arranged with special equipment to per. 
form a variety of other services 

Inherent water cushioning prevents shock or jar 
under varying flow conditions. These Valves are easily 
adjusted for any water level, and include an indicator 
which shows piston position at all times. Some models 
actually are two valves in one—a regular automatic 
Altitude Control Valve as well as a Reverse Flow 
Check Valve 

Let Golden-Anderson protect life and property 
through absolute, safe control of difficult flow 


G-A Single Acting Alti- conditions 
tude Valve. Globe Por- 


vv : GOLDEN-ANDERSON V7 Specialty Co. 


Keenan Building, Pittsburgh 22, Pa. 


a 
LIFE AND PROPERTY PROTECTION 


Vatves 








HARNESS WASTE HORSEPOWER WITH 


AWA) * mal 
WICKES WASTE-HEAT BOILERS 


Waste heat, once discharged from manufacturing equipment as a loss, has 








been made to realize a high economic return through the installation of 
CONVERT WASTE-HEAT Wickes Waste-Heat Boilers. In actual cases, the reduction in the costs of 
into manufactured products has paid for the waste-heat installation within 2-3 
years time, and in some industries, heat recovery is sufficient to produce 

PROFITABLE POWER all steam and power required 
Wickes Boilers are correctly designed and built to effect maximum heat 
recovery from all types of waste gases. High gas velocity, long gas travel 
with minimum resistance and air-tight settings made 


possible by special casing construction combine to 





make Wickes units highly efficient and econom- 
ical in operation. Even in cement mills where 
high dust content in hot kiln gases is a prob- 
lem, Wickes Boilers do a thorough job of 
dust removal and heat recovery. Why not 
write for complete facts about putting waste- 


heat to work in your plant 


THE WICKES BOILER CO. * SAGINAW, MICHIGAN, U.S.A. 
DIVISION OF THE WICKES CORPORATION 
SALES OFFICES Atlonto ncinn avana * Houston RECOGNIZED 


* New York City * Pittsburgh QUALITY 
° Sean a Son . Son } ' srin i © St Lowis © Tulsa SINCE 1854 


Indiesapols * Los 


Seginow 
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Progress Report on 2nd 
Experiment in UNDERGROUND 


COAL GASIFICATION 


As described in our September !947 issue, the U. S. Bureau of Mines and the Alabama 
Power Co. began in that year to experiment with underground gasification of coal at 


Gorgas, Ala. . 


. . They determined coal could be burned in this way, producing gas of 


varying quality .. . Second experiment began in March, 1949 . . . This article tells you 
what has been learned so far and indicates some of the problems still remaining 


N UNDERTAKING this 

the interest of the U. S. Bureau 
of Mines and the Alabama Power 
Co. was initially to determine 
whether coal could be burned in a 
dependable manner in the earth 
The power company recognized the 
need for an economical 
fuel for boilers and the great poten- 
tialities of the gas turbine. There was 
an awareness that low-cost oxygen 
would become available in time 
with subsequent production of 
higher quality gas and a vast con- 
tribution to the of metal- 
lurgy and chemistry 
Products of Underground Gasification 


project 


source ol 


science 


The gas produced by burning coal 
underground mixture 
of nitrogen carbon 
monoxide, hydrogen, methane and 
higher hydrocarbons 

Heat is available from these gases 
in two forms—first, as sensible heat 


consists of a 


carbon dioxide, 


some 


rst products of combustion emitted 
coal was fired in second un 
gasification experiment at 
Gorgas, Ala 


Fig. |. F 
dir 


ectly after 


derground coa 


By MILTON H. FIES,* 
Manager of Coal Operations, 
Alabama Power Co. 


when they are cooled from a high 
temperature to a lower temperature 
and second, as heat of combustion 
when the gases are burned with ad- 
ditional oxygen 

For generation of steam, with 
which to operate a steam turbine- 
electric generator at the site of the 
underground gasification, both sen- 
sible heat and heat of combustion 
could be used. The boiler plant 
should be close to the exit of the 
underground gasification operation, 
and the gases taken to it at as high a 
temperature as possible 

In utilizing the gas in a gas tur- 
bine, the turbine can be located at 
the gas outlet, the sensible heat ex- 
tracted through suitable heat ex- 
change equipment, and the heat of 
combustion obtained in the combus- 
tion chamber of the turbine. Over-all 
efficiency of such a gas turbine in- 
stallation may be 25 per cent to 50 
per cent greater than is now obtain- 
able from present mining methods 
followed by utilization in a 
steam power plant 

To produce a synthesis gas for 
making oil and gasoline from under- 
ground gasification, it probably will 
to use oxygen instead 
of air underground. It is contem- 
plated that resulting gases would 
be synthesized by the Fischer- 
Tropsch Process to yield gasoline 
and Diesel oil 

There are a number of other 
sible uses for the products from 
underground gasification; for ex- 
ample, in the production of chemi- 
higher Btu but no 
extended analysis has yet been made 
of these potentialities 

Results from Preliminary Experiment 

In the preliminary experiment? in 
underground gasification at Gorgas 
the following results were obtained 


coal 


be necessary 


pos - 


cals or gases, 


Describe art How ¢ Bur 
n the Mine to I luce Power ! 
Gas. by Chester R - 


1. There was no difficulty in main- 
taining combustion of under- 
ground 

2. Coal in place was gasified com- 
pletely; only ash and clinker re- 
mained in the combustion zone 

3. Roof rock became plastic, ex- 
panded, and settled on the mine floor 
directly behind the reacting coke 
face. Settlement of the rock roof 
forced the air and gas to pass 
through the narrow openings along 
the coke-rock interface 

4. A gas of varying quality was 
produced by the several methods 
employ ed 
Conditions of the Second Experiment 

Accordingly, the second experi- 
ment was undertaken, beginning on 
March 18, 1949, and it has pro- 
gressed. The Alabama Power Co 
made available some 100 acres of 
coal land and technical assistance, 
both without cost to the Govern- 
ment. The installations were made 
and the conduct of the experiment 
has been carried on by the power 
company at bare cost. The Bureau 
of Mines has planned, supervised, 
and directed the work and financed 
the services and facilities used in the 
preparation and operation of the 
project. It has been estimated that 
the Government alone will have ex- 
pended, through June 30, 1950, some 
$750,000 in the experiment 

This second experiment is much 
more extensive and flexible than the 
first. If progress continues, varied 
approaches to the process will be 
applied, to which reference will 
later be made. It is likely that, with 
additional appropriations, the work 
at Gorgas may continue for another 
two or three years. The author pre- 
sented the following comments on it 
before the New York Society of Se- 
curity Analysts in November, 1949 

The coal bed is 42 in. thick and 
relatively level. It lies under an 
average overburden of 150 ft. At the 


coal 


10! 





combustion, and after all, that is 


the first step 
Gas quality has not been stressed 
n these initial experiments. The 
fundamental purpose is to make a 
gas with constancy and continuity; 
then exercise control. If a producer 
gas results, then a further step will 
be to produce a higher quality gas 
through the use of oxygen and steam 
with the assistance of fluid cata- 

lyzers 
2. When dealing with gases of high 
temperatures, outlet and _ refrac- 
tories are important. To date, the 
bore holes which have been installed 
at this project have functioned ade- 
quately as hot gas outlets and air 
inlets. Both the unlined bore holes 
and those filled with refractory lin- 
ings have served adequately as hot 
How the fire was started in the coal underground by dropping an incendiary bomb gas outlets from the system. At the 
nto it through one of the bore ho completion of the experiment it may 
be well to study the comparative 
effects on each 

ly over the 3. It is not yet possible to deter- 


nine the operational characteristics 


oal can be for several variables such as _ the 


f action length of passage required, the op- 
timum rate of flow, and the pressure 
drop encountered. To date only a 
300-ft length of passage has beer 

The perimer as been going used in the operation of the project 
ntinu ) ce March 1949. Re- Some eminent gas engineers think 
iewing tl ce lishments thus this passage is not sufficiently long 
far, thers us ’ r ‘gree others think it is too long. It is 
ture expected to set up in the near future 


Accomplishments of the Experiment 


’ sv conjet 
S000 ton ft cos ave : 7 } 

ww ne i , Nc have 1. Some 3000 tons of coal from the a system whereby a shorter length 
piace, as of Novem nitial 300-ft passageway have been passage will be utilized in an effort 

ribs of the original 10 : | | I ’ 
" . emia | le onsumed, and no limit as to the to obtain a short and very hot reac- 
een Ourned OMX “© quantity of coal which can be con- tion zone. The best operating con- 

has now been burned a i } ~ | : : 

7 ¢ imed ! ai a passageway has as ditions nave so tar ycCen realized 
2 8 «edie and vet been reached. No difficulty has when the maximum rate of flow ob- 


} 


Several te ole : " 
: been encountered in maintaining (Continued on page 122 


been bu 


and 
bu 

in 

Mar 

beca 

can be 

it has pr 

ing 

depth i 

of overcomi: ' , : ! t View showing how the manifold connecting a 7200-cfm, 30 psi compressor passes 


ground gasif underground through bore holes 


102 





NAVCO 
PIPING 


INSTALLATIONS 


ARE 
THOROUGH 


ar 


The measure of any piping system, after the proper design has 
been reached, is the "fit." The knowledge which we have 
gained in the past 40 years is your guarantee of an accurate 
and workmanlike piping system. Navco quality in work- 
manship and design is evidenced by the many success- 


Gil Pw fully operating installations which we have made for 
Ri every industry. CSnsult Navco for your next piping job. 


h 


MAMEO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH. PA 


WEW YORK «© CHICAG . Eveila © BOSTON ©« ATLANTA a NCINNA 
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ertical 


The 62,000-hp 
Impulse Water Turbines 


for Bridge River 


nnel, 14 ft 3 in. iz 
rved out of the 

on Mountain 
vidual 75 in. OD pen- 
2100 ft long, carry the wate! 
1 mouth down to the 
usé Fig é three 
1) OOO-kva 3-phase 60 


solid 


whe re 


ROU 


much preim- 
inary test work Pelton Water 
\ he el Co Th I Vas desc ribed 
n detail by W. F oyle, vice presi 
lent and general manager and lL. M 
White manager ol 
iclie eve ‘ OM the Pelton Water 
tf 600.000 Np ( he ion paper before the 
‘(B.C Meeting 
' Design of Vertical Impulse Turbine 
hr oped gy . In 1946, a awarded 
enue Pelton—VEW for a four- 
vertical impulse turbine, for the 
Br dye Rivet plant to 
aesign <¢ dition 


engineering, _ol 


Wheel Co in a 


mtract was 
hp t , 

General Design of Bridge River Project meet these 
lge R 
‘ , 
62,000 hp, 1118 f ef 
300 rpm 


Turbine rating 
head 

rvueranteed 

efficiency 88 
Predicted efficiency 89 
Present gross head 1226 fF 
Max. gross head 

(future 1340 f+ 
Man. ef. head i7i 
Man. surge heed 465 
Mydrostatic test 
735 psi, 2160 ft head 


pressure 


Ear in Pelt tudies, it be 


“ 
roo reat 


Hydro Development Fig. 3 
ks and power house 


1949 Annual ASME 


nozzle 


units showing 54-in spherical inlet valve 


sg, ete ese Mb 
© 7 6 8 oO 

ra OM 

Fig. |. Guaranteed, predicted and Gibson 
test performance of Bridge River 62,000-hp 


vertical impulse turbine 


ame clear that a six-nozzle turbine 
had many points in its fav ove! 
the four-nozzle turbine that Pelton 
had contracted to build 
quently, Pelton undertook an 
tensive testing program to examine 
all facets of both designs 

Testing and Model Studies 

Briefly the objectives of the test- 
ng program First 
studies to determine that fluid path 
which provided minimum losses 
turbine inlet and 
ets; second, housing studies 
establish that contour would 
most effectively clear the water from 
the upper runner discharge; and 
third efficiency tests to 
insure that the last tenth of a per 
from the 


Conse- 
ex- 


casing 


were 


tween Indaiy 


which 


extensive 


cent was being extracted 
power fluid 

A plastic model of the 54-in 
spherical valve, a 1/5 scale model of 
the six-nozzle turbine, 25 different 
versions of housing shapes and pro- 
portions and baffle arrangements, a 
3/10 size model, various runner and 
bucket designs were constructed and 
carefully tested. From these 
the design as shown in the illustra- 
deve loped vielding the 
efficiencies shown in Fig. 1 

A new type of 
Figs. 3 and 5, was developed for the 
Bridge River turbines, with the seats 
on the plug and in the body located 
off center with repect to the flow 
passageway in such a manner that 
rotation alone brings the plug seat 
into register with the body 
In the open position, the valve pro- 
duces a cylindrical passageway equal 
On shop 


boas] 


tests 
tions Was 


spheric al valve, 


seat 


to the diameter of the inlet 


Section through one of 62,000-hp Bridge River generating 


turbine setting, controls 











& - ‘ = 
‘ < ‘ 


For Scovill Manufacturing Company, 
Stone & Webster Engineering Corpora- 
tion carried on continuing studies of the 
client’s production operations over a 
period of four years. Analysis was made 
of production pattern for anticipated 
requirements, with costs of production in 
proposed mills compared with costs in 
the existing plant. 

Companies today, faced with improving 
production facilities or lowering cost of 


plant operation, find comprehensive 

The smaller illustration is of the vacuum cup 
handling -€quipment operating in conjunction 
with the 2-Hi Cold Rolling Mill. Because of the 
massive size and weight of individual brass bars, 


all handling is mechanical, developing sound, long range production 


engineering reports by Stone & Webster 
Engineering Corporation valuable in 


on ans. 
This Mill, designed and constructed by Stone pl = 


& Webster Engineering Corporation, is capable 
of producing the heaviest non-welded coils of 
strip brass, and includes the largest cold 
breaking-down mill in America 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC, 





section through one 


turbine generators 


The top generator 
onventional thr 


port the total 
tating parts. In 
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house 
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" : 
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gh pre ire 


Turbine and Control Construction 


vetted 


perating level 
Fig. 3 

Speed and load 
plished by the very 
ng systen iustrate 
primary governor 


abinet actuator 


x 


rmally 


t 


»f Bridge River's 62,000-hp vertical impulse water 


bearir g is of 

type 
load 
the 


basic floor 


ntrol 
flexible govern- 
od in Fig. 7 
is a 
ated on the gen- 
directs the flow 


the 


rs rapidly 


Fig. 5. Shop view of half of the 54-in 


spherical valve body, with plug in place 


Fig. 6. Underside view of Bridge River 
turbine wheel, nozzle assembly and wheel pit 
erosion protector 


the jets by control from the actuator, 
so that the entire hydraulic force is 
removed from the wheel and de- 
flected into the wheel pit. The tim- 
ing of the deflector, in the case of 
load rejection, is set for approxi- 
mately two seconds so as to hold the 
speed rise following load rejection to 
a low value 
An interconnection is provided 
between the deflectors and the 
needles through a jet controller, so 
that movement of the deflector 
brings about a gradual closing of 
the individual needles 
Maintenance 
The vertical impulse turbine is 
fundamentally amenable to mainte- 
nance because the main bearing, de- 


the 
and sup- 
of all of the 
ger eral power 
levels have 
to the several 
turbine as in 


is accom- 


The 
Woodward 


servomotors 
control the 
interconnected 
each deflector 
mn just outside 
ent of load re- 
enter 


to 


(Continued on page 120) 


Shop assembly of 62.000-hp impulse turbine casing and 


needle nories. Position of runner indicated in center 





FOUR MILLION TONS OF COAL CRUSHED 


with a parts replacement cost of only $.0005 per ton 


AT THE LITTLE SISTER COAL 
CORPORATION 


(St. David, ILL.) 


this crusher is giving a performance that is 
typically American — typical because American Crush- 
ers are engineered to “take it.” and are tested in actual 
use. They slash power and labor costs too, and cut out- 
of-service time to a minimum. Here are a few con- 


struction “whys” behind American records 


THE HEAT TREATED ALLOY STEEL MAIN ROTOR SHAFT— 
revolves on heavy duty Timken Bearings enclosed in dust- and 


oiltight pillow blocks. Perfect balance eliminates vibration 


AMERICAN 
AC3-E CRUSHER 


'N continuoys 
Service 
orlo years 

reduces 300 rpy 


o's 1” washed coal ge 


THE HEAVY RIBBED SECTIONAL FRAME. Cast Stecl-—-permits 
accessibility and adjustability bearing pedestals are cast 


integral with side frames to assure rigidity 

THE ALL-MANGANESE STEEL CRUSHING PARTS include re 
newable Breaker and Grinding Plate, also Crushing Chamber 
cheek liners. Grinding Plate is adjustable to compensate for 


long wear 





REVERSIBLE SHREDDER RINGS 
In reducing coal by controlled cleavage 
instead of by crushing), these 20-edge 
manganese steel rings give uniform, high 
tonnage reduction, with a minimum of 
degradation, operating at slow (275 to 


50 RPM) power-saving speeds 





Let an American representative analyze your crushing problem. Also, we'll be 
happy to send you our bulletin “Crushing Coal at Less than One Cent Per Ton.” 


i Be 


1429 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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New Absorption Refrigeration 


paratively small range of low capac- 
. ities. As a result, until very recently 
nit ses ater apor there was not any steam-operated 
machine suitable for the medium 

and large capacity range 
In recognition of this situation, a 
development was started in 1941 by 
Carrier Corp. with the purpose of 
capacities of 100 to 350 tons . New unit, designed to meet producing a fair-sized absorption 
machine for chilled water service 
economical in first and operating 
cost. Culminating this work, the new 
the machine works, how it performs, applications, costs of operation machine was publicly announced 
and released as a standard product 
By A. A. BERESTNEFF in May 1949. Its construction, oper- 
‘ ation and performance were de- 
arrier Corp scribed by the author in a paper 
before the 1949 Annual ASME 

rated outside of the unit meeting 

inits represent a con Each one or a combination of the 
nprovement in design of following conditions, he pointed out 
machines and fit well makes this machine especially at- 


Growth of air conditioning in industry has led to need for a heat- 
»perated refrigerating machire for all temperature ranges and for 


this need, uses lithium bromide salt solution, steam at pressures 


from 10 to 200 psi, consumes 19 Ib steam per ton per hr. . . How 


temperature application tractive 


the over only a com- (1) Localities with low cost fuel 


Space and weight data for several sizes of water-vapor refrigerat on machines 
15 150 200 270 350 


(length 140 175 227 208 252 
Over-al! dimensions, in (width 58 59 60 71 72 

(height 103 109 109 120 126 
Net weight, |b appros.* 8200 10600 14200 18900 24800 
Operating weight, |b, appros.* 9820 12750 17060 22900 29900 


°F high pressure steam Fe ow pressure steam, the values are about 8 per cent higher 
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REFRIGERATION CONDENSERS 
BOOKLET 


TAOLE OF SURFACES @TIGHTS amd UST PRICED 





Here's pertinent, up-to-the-minute information on 
our complete line of refrigeration condensers 

a 24 page booklet showing types and sizes 
designed to deliver low temperature liquid with 


the lowest condensing pressure. 


Vogt Refrigeration Condensers are fabricated from 
top quality plates, tubes, pipes, forgings, and cast- 
ings by skilled workmen in modernly equipped 

shops. Units are designed, tested and 


stamped to A.S.M.E. Code requirements. 


rm 3 HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 


> BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 











such as in areas with natural 
gas. 
Localities with high electric 
rates 
Places where low pressure 
steam, especially waste steam, 


is available 

( Cities where steam or gas util- 
ities want to build up summer 
loads 

5) Individual buildings with heat- 
ing boilers remaining idle dur- 
ing the cooling seasons 


Other considerations such as 
P tp lack of adequate power facilities, 
tue? You Li € lack of space for installing a 


conventional compression ma- 


chine or high cost of installing 
such machine, need of vibra- 
tionless operations, etc 
The new Carrier absorption ma- 
chine employs a solution of lithium 


bromide salt in water—the latter 
being used as a refrigerant. The 


Lo cleau FAD boiling point of the salt, which is 


a solid at ordinary temperatures, 


‘ is so high that it behaves as a non- 
1 volatile substance. Therefore, there 
is no vaporization of the absorbent 
: in the generator of such a system 
and no carry-over of absorbent 
» 


vapor to the condenser. Since there 
: : s no need for additional equipment 
; to keep the absorbent away from the 
refrigerating part of the cycle, the 
machine remains very simple. At 
the same time, its efficiency is high 
You won't believe any tube since no heat is lost for unneces- 
cleaner can pack such tremen- sary re-evaporation of the absor- 
dous power, until you try the bent. High efficiency is also assured 
new ROTOIJET. It removes scale by the high latent heat of water, 
so much foster thot it usually which, in fact, is the highest value 

pays for itself in one cleaning known for any substance 
Models available for practically All the properties of the solution 
ony size straight and curved pertaining to heat transfer, such as 
Send for ROTOJET Bul density specific heat viscosity 
thermal conductivity are well 
known and are rather favorable 
Being non-flammable, non-explo- 
sive and physiologically harmless, 
this solution is especially desirable 
or air conditioning. Lithium bro- 
nide salt is reasonable in cost and 

eadily available 
How the New Machine Works 

Arrangement of the machine s 
shown on Fig. 1. It consists of two 


tubes 


letin 
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LEAVING CHILLED WATER -*F 


ELLIOTT COMPANY-ROTO DIVISION [RRRsuietiiergscotoecesnreas 
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WHERE TO USE LUMNITE Tough *LUMNITE Concrete 


HEAT. 
SOW... WEAR 


in self-lined Ash Pit 


IN POWER PLANTS 


This combination boiler foundation and self-lined ash pit, built with 
heat-resistant LUMNITE concrete, is protected against soaking furnace 
temperatures, corrosion and wear from ashes and cinders. 

Monolithic-concrete construction provides smooth surfaces with no 
joints to wear ragged and tear out. No refractory lining is needed 
with concrete made of LUMNITE calcium-aluminate cement and 
crushed fire brick aggregate. Such concrete remains sound and strong 
under continuous soaking heat from the boiler—it withstands tem- 
peratures well above 2000°F. 

You also get fast construction with LUMNITE, the rapid hardening 
cement. Outage time is reduced to a minimum because LUMNITE con- 
crete reaches service strength in 24 hours or less. 

In ash pits, cinder catchers, and other power plant installations, as 
listed in column at left, LUMNITE combines high-early structural 
strength, high heat- and corrosion-resistance. Lumnite eoncrete also 
provides low thermal conductivity when insulating aggregates are 
used. Send for further information. 





““LUMNITE” is the registered trade mark of the calcium- 
aluminate cement manufactured by Universal Atlas Cement Company. 





Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNtTEO STATES Seees coeroe ation Suesioraeyv 


135 EAST 42nd STREET +« NEW YORK 17,N. Y. 
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CO-ORDINATED FOR 
BLOW-OFF SAFETY 











eR. | 


BLOWING 
VALVE 





A “regular” EVERLASTING Valve that opens fully 
with one short movement of the lever a wheel oper- 
ated EVERLASTING Companion Valve built to take 
the full punishment of the blow-off these two 
valves, coupled together, provide a combination that 


meets full code requirements for dual-valve blow-off. 


The lever-operated EVERLASTING Valve, designed 
tor unimpe ded, straight-through flow, maintains its ght 
seal, because it re-grinds itself with each operation. It 


cannot wedye or stick 


The EVERLASTING Companion Angle Valve, design- 
ed specifically for blow-off service, stoutly resists erosive 
blow-off water and the abrasive action of solids in such 


Water 


Fither valve obtainable separately if desired 


For full information write us for EVERLASTING 
Bulletin 


EVERLASTING VALVE CO., 49 FISK STREET, JERSEY CITY 5, N. J. 


Everlasting 
fons Va Ives a 





shells each comprising two elements 
heat exchanger: auxiliaries (solution 
pump, purge system, eductor); con- 
trol instruments; and interconnect- 
ng piping 

Water to be chilled enters through 
header (1) and is sprayed into flash 
evaporator (2). Shell (3) 4s main- 
tained at lowest absolute pressure 
nearly corresponding to the tem- 
perature to which the water must 
be cooled. Part of the water flashes 
ooling the remainder. It then drains 
to the suction of the pump (4) which 
delivers it back to the load. The 
orresponding pressure in shell (3) 
is a function of the concentration 
and temperature of the solution 
sprayed over absorber coil (5). The 
flashed water vapor moves down and 
s absorbed by the solution. The 
latter thereby is continuously cooled 
by the flow of condensing water 
passing through coil (5) to remove 
the resulting heat of condensatior 
and dilution 

The diluted weak solution is 
drained from shell (3) into the 
solution pump (6). This pump de- 
livers a portion of the solution 
through the heat exchanger (7) to 
the generator coil (8) located in the 
upper shell (9). Steam admitted to 
the tubes boils off the water vapor 
previously picked up by the solu- 
tion in the absorber, thus restoring 
the high concentration of the solu- 
tion 

Water vapor boiled out of the 
solution is liquified in the condenser 
coil (10) by the condensing water 
passing inside the coil, whereby the 
same water is used in series through 
the absorber and condenser. The 
vapor condensate is returned to the 
evaporator (2) through loop (11) 
which acts as a seal against the dif- 
ference in pressure between evapor- 
ator and condense: 

The re-concentrated solution from 
the generator passes through the 
heat exchanger (7) and enters into a 
liquid eductor (12). Here it is en- 
trained by the other portion of the 
solution from pump (6) and is de- 
livered back to the absorber spray 
which completes the cycle. The split 
irrangement reduces the flow of 
olution to and from the generator 
ind, therefore, the amount of heat 
to be exchanged in the heat ex- 
hanger, making this exchange more 
omplete, and thus securing higher 
efficiency of the cycle 

Both shells are maintained at a 

gh vacuum, one corresponding to 
the temperature ol chilled water 
the other to the condensing tempera- 
ture. To remove air and other non- 
ondensables a two-stage purge 
(13) is provided consisting of steam 
ind water jets with an interstage 

irge condenser. Two purge lines 
ne from the absorber and another 

mm the condenser, connect the 
purge with the shells. Both jets re- 
quire only a small amount of auxil- 
iary steam and water which is neg- 
ligible compared to the requirements 
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Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 


exchange picture the minute chlorination arrives. 
This proven process for cutting the costly effects of back 


pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 
In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 
per month to $250 per month and a later survey 
showed an overall saving in excess 
steam costs of $16000 in a year. 
Such savings are indicative of how 
operate 


your condensers may be made to 
more economically and with far less outage when 


W&T Engineers install chlorination to fight your 
slime problems. 
To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 


write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 

CHLORINE AND CHEMICAL CONTROL EQUIPMENT 

Bellevilie 9, New Jersey + Represented in Principal Cities 





DARTS 


COST LESS IN THE LONG RUN 


This True Ball Joint Makes the Difference 


Why? Because Darts are designed to be used over 

and over again First of all, they have two bronze 
seats spherically ground to form a true ball joint. Thus, they 
tighten easily form a drop-tight connection without excessive 
wrenching. No need to stretch or jam the seats. And once in place, 
the practically indestructible, air-refined, malleable iron of body 
and nut shrugs off tough abuse. Uncouple 
them whenever you want — use them over 


and over again 


E. M. DART MFG. CO. 


Previdence 5, Rhode isiend 





of the machine itself. An important 
point of the purge is that normally 
only a small amount of water is 
purged together with the air. The 
really expensive part of the solution 

salt—is not present in the vapor 
state and, therefore, cannot be 
normally lost through purging 

The solution pump is a small cen- 
trifugal pump driven by a medium 
speed motor of 5 to 10 hp 

To control the temperature of the 
chilled water leaving the machine, 
thermal element (14) is provided in 
the leaving water line. This element 
responds to falling temperature at 
partial load and throttles the solu- 
tion flow (valve 15) in the whole 
cycle, thereby reducing the amount 
of re-concentrated solution coming 
from the generator. This reduces the 
absorbing power of the solution 
sprayed in the absorber, thereby 
preventing reduction in the evapor- 
ator pressure and, consequently, a 
further drop in chilled water tem- 
perature. Another thermal element 
(16) located in the solution leaving 
the generator throttles the stean 
supply (valve 17) by responding to 
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30 40 30 60 70 0 90 10 N10 
PERCENT CAPaciTY 
Fig. 3. Performance ratios for new water 
vapor absorption machine, for 85-F con 
densing water entering and 45-F chilled 
water leaving machine 


the temperature rise otf solution 
when its flow is reduced at partial 
load. The throttling of steam supply 
balances the output with the input 
at any load 

Control (18) maintains a constant 
pressure in the generator-condenser 
shell by throttling the condensing 
water to the condenser coil. This 
together with the solution tempera- 
ture, prevents the solution from 
overconcentrating and holds it at a 
safe point away from crystallization 
The overflow (19), acting as a trap 
maintains a constant level of solu- 
tion in the generator, thus securing 
a proper distribution of the solution 
in the whole unit. Several safety 
controls are provided to protect the 
unit against any accidental overcon- 
centration and _ solidification. They 
automatically shut down the ma- 
chine by closing off the steam supply 
when the situation becomes danger- 
ous 

Controls are pneumatic and com- 
pletely automatic. They regulate 
chilled water temperature within 3 
to 4 deg over a range of load varia- 
tion between 100 and 10 per cent of 
full capacity 

The machine is now being offered 





In Plant After Plant— 


A Few of Many MULTICLONE Advantages! 


POINT 7) —It Saves Space! 


Plant spoce costs money. Because the Multiclone makes really im- 
portent savings in space, it mokes similor savings in plant costs 
The chert tells only part of the story becouse, in addition to being 
for more compact both in squore ond cubic footoge, the shape of 
the Multiclone con be adjusted to fit various space requirements— 
either long and narrow Reletive Spece 

short ond wide, or Moke In Sq. Ft tn Co fe 
squore. You con often 10 

fit the Multiclone into 
tight spoces of waste 
ereas too small for 
other equipment! 


POINT (2) —Iit Recovers the ‘Fines’! sat 


Becovuse its exclusive vane design and small diameter 
tubes generate higher centrifugal forces, the Multi 
clone recovers a large percentage of even the very 
fine particles 10 microns ond less os well os the 
heavier particles. Multiclone's high recovery of both 
small and large particles means high overall col 
lecting efficiency 


POINT &) —It is Unusually Adaptable! | 


In addition to the shape odaptability outlined above, Multiclone’s 
inlet-ovtlet connections ore also readily odaptable to plont re 
strictions. Where headroom is low, 

install the Multiclone with side-inlet 

side-ovtlet. Where side clearances 

ore small, use side-inlet, top-ovtlet 

orrangement. Or still other arrange 

ments ore possible! 


POINT Q —It is Simple! = 


Both installation and maintenance of 1 a r. 
the Multiclone ore unusually simple 

For exomple, the Multiclone requires V VV 
only a single inlet and a single outlet 

duct compored with the complicated Conventional Cyclone 
multiple ducts of conventional cy 
clones. This not only saves space 

but is simpler and cheoper to install 
and insulate. Moreover, the Multi 
clone hos no filters to replace, no 
high-speed moving parts to maintain 
nothing to require frequent cleaning 
or repoir ond a single collecting 
hopper serves many tubes! Multictone 


POINT ty ~Still Other 
Advantages! 





Ui 


The above odvontoges are by no meons the 
complete story on Multiclone savings. Get oll 
the facts before you decide on ony recovery 


installation 


Send for this Multiclone booklet! 


eu me 
COT on mur nicl® ret 


Yeu AFTER YEAR—in plant after plant—one of the 
nation’s largest automobile manufacturers has selected 
Multiclone Collectors for recovering fly ash and dust in its 
many manufacturing divisions. This repeated selection of 
Multiclones—now totalling over 35 units—is high testi- 
mony to the many vital advantages found in Multiclone 
equipment. Check over some of these advantages as outlined 
at left... advantages that will save space —cut installation costs 
— boost recovery efficiencies — minimize maintenance and make 
other important savings on your recove ry operations, too. 


Then consider this fact Any one of these advantages is 
sufficiently important in itself to make Multiclone equipment the 
logical choice for your re 
covery operations. But when 
you realize that the Multi- 
clone offers definite, clear 
cut advantages on every 
qualification essential to 
maximum $ efficiency and 
economy in recovery opera 
tions you have some idea 
of the far-reaching savings 
you will make by installing 


Mulriclone 


Let us give you further 
information on Multiclone 
recovery equipment. A let- 
ter, wire or phone call to 
our nearest office places the 
information in your hands 
without obligation. Get all 
the facts—and you'll get 
Multiclone! 


WESTERN 
CORPORATION 


ENCINEERS, DEMICNERS @ ros 

Gunnaevean 69 GUIDED mandibene Onan Gans 0 eaguatb : 
Main Offices, 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG. , NEW YORK 17 « 1 LoSALLE ST. BLDG., 1 N. Lo SALLE ST. 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 











Determine Combustion Efficiency 
By Accurate Measurement of CO, 


HAYS PORTABLE 
GAS ANALYZER 


Every power plant needs this handy 
Hays Portable Gas Analyzer or Orsat 
irate test of 
{ the best 
ire the efficiency 


check 


ingle chamber 

it analyzes for 
izes 

Send for 


47-668) 


on automatic 
HAYS CO. RECORDER 


rs this 1s 
the Hay 
‘ombustion Meter, 
ind automatic 
ighout the 24 
tion analysis 
1 10-inch 
ift and flue 
ays Com 
yntirely by 
principle o 
i chemical 
lly infallible 


if lic ation 


CORPORATION 


TY. INDIANA.USA 


n five different sizes ranging in ca- 
pacity from 100 to 350 tons. Full 
condensing water flow requires 3% 

per ton; however, reduced flow 
s permissible with some sacrifice ir 
capacity Flow of chilled water is 
not critical and can be normally 
established anv where bet veen 1! 


’ 
oO ri 


Ef NC} the machine 
veniently expressed in terms of 


formance ratio 


ial loads reaching the 
about 70 per cent 
“his ; because the heat 
xchange! becomes more effective 
when the solution flow is reduced at 
partial load. Corresponding value of 
performance ratio for the ammonia- 
water machine used at the same 
cond ons will be somewhere be - 
tween 40 and 45 per cen 
From Fig. 3 tean 
an be easily determined 
about 2 per cent for safety 
imption is about 19 lb per 
hr at full load and 18 
per hr at 70 per cent lo 
The machine is designed 
| capacity 


psig 


ndensate 
100 to 200 F 
the hh 


to betwee 
Application 


ipsence 
operati 

onveniently 

any part fa 

basement attie 


vor. The pre- 


used ir 


ondensir g wate! 
achines, the temperature ris¢« 


ndensing vate! through the 





M on G / Tub és ante 


n Boiler Feed-W ail 


a 


| advantages ! 


—— 


ema 


, 


rned and built the above boiler 


desig 
59th Street Power Plant of 


Foster Wheeler Corporation 
feed-water heater (and a mate) for the 
the New York City Transit System, to specifications set by Burns 
In 


nto each heater went 


and Roe, 
And i 

long, efficient service 

ire some of the reasons why Monel was specified in place 


Here ar 


of more commonly-used metals 


1. Higher 


transfer because lig 


550 Monel® U-tubes insurance fo 


mechanical properties which means better heat 
ht reg 


r gaug 


can be used 


Better all-'round corrosion resistance which means longe 


life, fewer failures, less ‘“‘downtime.” 


Greater hardness 


ean velding 


Monel tubes into the 
specified 
install or re-tube a heater 


es for this use. For 


urp!l } 
» weld the 


Consider Monel the next time cbeegy design, 


No other metal « advantag 
information on Mor ne 


3; so m: 


| heater ae write to P. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


more 
F. Sheridan at Inco. 


INSTALLATION DATA 
INSTALLATION 


9th Street Power Plant 


New York City Transit Syste 


MANUFACTURER 
Foster Wheeler Corporat 
65 Broadway, N. Y. C 


SPECIFICATIONS 
Burns and Roe, Int 
} Broadway, New York 7, N. Y. 


TUBE DETAILS 
Each heater has 550 Mone! U-tub 
O.D., 17 B.W.G. (.058” wall) 
LOCATION 
Two of the sed-type, 
water heaters will 
he nstalled between boiler feed 
and boiler. (Three direct com- 
in the line before 


illustrated 


M el-tubed feed 


tact heaters are 
the feed pump.) 
OPERATING CONDITIONS 


950° F., 1250 psi at tu 


FIRST-STAGE MONEL-TUBED HEATER 
680° F. bleed steam 


temperature! 


rbine throttle 


150 psi 
Outlet water 


Uses 

! shell 

121.4°F 
SECOND-STAGE MONEL-TUBED HEATER 
860° F. bleed team 


ater temperature 


Uses 900 psi 
hell. Outlet w 


15.1°F 

WATER PRESSURE IN HEATER TUBES 
000 psi desigr 

WATER VELOCITY THROUGH HEATER TUBES 


, 97 feet per second 


CAPACITY OF HEATERS 
693,000 pounds of 


OF SERVICE 


EMBLEM | 


° 67 Wall Street, New York 5,N.Y. 
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which 
permits a larger temperature differ 
between water and air in the 
Therefore, the net increase in 
only between 10 and 


absorption 


machine is higher 
ence 
tower 
Wer size is 
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number of units can be used in 
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The rac hine can 
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rallel or series connection 
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further 
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available 
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Chlorination of 


pumps, centrifugal com- 
or generators by expand- 
ing it through a turbine to a low 
exhaust pressure, and then re-using 
and condensing it in the absorption 
machine 

Starting and stopping the machine 
simple operation requiring 
about the same number of steps as 
for electrically-driven 
compressors. After the 
started, it runs com- 
automatically, adjusting it- 
any load 
The machine should not 
in an chilled water 
uch as with an air 


to drive 


pressors 


is a 


s needed 
entrifugal 
machine 1S 
pletely 
self to variation of 
be used 
circuit 
because 


open 
washer 


condenser 


and heat exchanger cooling 


with Builders 


s the sure way to 


water 


and mussel growth 
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gas 


s both accurate and 


gives the correct 
chlorination 
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every time 
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every 
the ( nizer 
ng the feeder in 
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safe 
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It 
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a new voc ” 


to waste water dur 
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shows actual rate of 
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Builders-Providence 


Builders tron F 
Providence 1, R 
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of an excessive amount of air picked 
up by the water sprays. Where an 
air washer is used, a water-to-water 
heat exchanger is recommended. 

After eight years of laboratory 
test and field observations, the most 
important facts established so far 
are: the lithium bromide solution 
has proved to be chemically stable, 
and its properties do not undergo 
any noticeable change after years 
of use. Corrosive action is practi- 
cally prevented by controlling the 
specification of the solution and its 
inhibiting treatment, as well as by 
careful choice of materials used for 
construction of the various elements 

Direct connection with the 
machine actually protects the chilled 
water piping against corrosion, be- 
cause air and other gases are al- 
most completely removed from the 
water by purging while passing 
through the evaporator 


Economics 


First cost of the new absorption 
machine is competitive with the 
other types of water chilling ma- 
chines in the tonnage range for 
which it is designed. For this range 
of capacity, steam is available in 
practically all cases either from the 
local boilers installed for heating or 
from a district steam plant 

Operating expenses for the ma- 
chine can be easily figured out on 
the basis of the steam consumption 
given above and the local cost of 
steam and power. When making an 
economic comparison with other 
machines, the difference in cost of 
non-identical like different 
sizes of cooling tower, power wiring, 
piping, machine foundations, 
floor reinforcement should be 
taken into account. Comparison in 
operating should include the 
cost of power for driving all pumps 
and fans which are not identical in 
power consumption 

The break-even point in operating 
cost between this machine and the 
electrically-driven compression ma- 
chine occurs at approximately the 
following ratio 


cost, $ per M lb 
Power kwhr : 


That is, wherever the cost of steam 
in $ per M lb is less than 50 times 
the cost of electricity in $ per kwhr 
a lower operating should be 
expected for the absorption machine 

Regarding the maintenance cost, 
the experience accumulated so far 
indicates that it should be equal to 
or lower than other types of refrig- 
erating machines. The main items 
of maintenance are cleaning of the 
heat transfer surfaces and filtering 
the twe 


items 


steam 


etc 


cost 


Steam <a 
of 


cost, $ per 


cost 


solution every year or 


THE APPOINTMENT of John A. Men- 
ster as assistant manager of sales for 
the Welded Tube Division of The 
Babcock & Wilcox Co., effective 
April 2, was announced by L. E 


Jeanneret, manager of sales 














SPECIAL PURPOSE TURBINE 


FOR OPERATION 4. Condensing bleeder operation — provid- 


ing clean, low-pressure steam for heating 
or process work 


UNDER ALL THESE CONDITIONS: 


|. Straight, high-pressure, condensing . . . and the speed under any of these con- 
ditions can be varied from 2800 to 4750 rpm. 
2. Straight, low-pressure, condensing — put- a 
ting to work excess low-pressure steam. This is but one example of many unusual com- 
binations developed by Terry to meet out-of- 
3. Mixed pressure — using the low-pressure the-ordinary requirements in turbines up to 
steam available, with only enough high- 2000 hp. Information on a special-purpose 
pressure steam required to drive the com- turbine for your specific requirements will 
pressor be gladly furnished. 


THE TERRY STEAM == 
TURBINE COMPANY = 


TERRY SQUARE, HARTFORD,CONN. 


POWER ENGINEERING—Chicago, ill. 





WATER-COOLING TOWERS 
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Tighten all blade clamps and hub 
Continued from page bolts, and re-balance when neces- 


ated ir Structure! Maintenance 
Remove all dirt, scale, bugs, and 
o 3 and the lebris from the distribution system 
To pre Replace all damaged or missing 
opera parts. Clean and paint all corrodible 


subject t 


(t required. Redwood does 
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vould allow excessive drift 


bundle 
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space 
When wood filling slats become dirty 
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rtically and 


Shutting Down 
When a cooling tower is to be 
hut down for an appreciable time, 
particularly n cold weather it 
vuld be drained t prevent damage 
ipper D 1 rom treezir i orrosion Leave 
» allow rain and 
Mechanical Maintenance pe gation sare ede 
a week to keep 
bearing oiled 
rY orrosior 
repair work 
le the 
ce mpletely shut dowr if 
This gives the best oppor 
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IMPULSE WATER TURBINES 


tinned page 106 


ydraul 
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to raise 
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and returning turbine to line, is 
about 16 hours 

It is believed that the 70,000 hp 
being taken from each of the Bridge 
River turbines now in operation 
represents the maximum horsepower: 
ever obtained from a single impulse 
runner, and the very small mainte- 


nance thus far required is very en- 
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1 Tube Cleaners—Bulietin G-515 
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has all 3::- 


CAPACITY 
PERFORMANCE 
ECONOMY 


Incorporated in Consolidated Maxiflow 
Safety Valves are design and performance 


advantages that are the results of over 70 


years of valve manufacturing experience, 


MAJOR FEATURES INCLUDE— 


The Thermodise— Designed to permit rapid equaliza- 
tion of temperature differentials set up when a high 
pressure satety valve reseats after blowing. Thermal 
stresses are minimized. Seat distortion cannot take 


place Permanent tightness is achieved 


Mechanical Through Bushing— Precision machined 
surfaces provide constant entrance conditions for stean 
flow. Eliminates leakage due to porous Castings. Selec 
tion of material with high strength and creep resistance 
values at elevated temperatures 1s made possi ble Added 


strength n the valve neck ts also obtained 


Control of Blowdown— The Maxiflow has been spe 
cifically des gned to function with a blowdown as low 
as one (1) per cent The exclusive “micrometer” trin 


ring provides a simple and practical chatterproof blow 


down control—externally controlled and can be made 


with valve under pressure 


Retention of Popping Point — Change in the popping 
point, due to temperature difference, 1s held to a mini 
mum in the Maxiflow. This is achieved by combining 
proper con pensation with materials having low co 
ethcients of expansion Spec al alloy steel is used to 
obtain stability of spring support in the yoke rods, and 
the stainless steel spindle compensates thermally for 
elongation of other parts which would affect spring 
load ng 

Consolidate Maxiflow Satety Valves are available 
In € ther welding or flange i} iniet 


Pressure range ts tron cof to 2¢ u Ten peratures 


to ll | 


CONSOLIDATED SAFETY VALVES 


MAXWELL 


MANNING, 


-A Product of 


MAXWELL & MOORE, INC. 


BRIDGEPORT, CONNECTICUT 


May 


Re 


ef 


1950. 
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High grade us, by-product 
steam and household satoker coal 
from Wise County 
the lnterstate Railroad 


CEADRO® 


by product, 


Virginia, on 


High grade gaa, 
steam amd domestic coal from 
Wise County Va.. on the 
Katlroad 


COND 


High grade. 
and by-product coal from Wise 
Interstate 


high volatile steam 


County, Va... on the 


REN 


A laboratory controlled product 
blended to meet exacting stoker 
requirements From Wise County, 
Va.. on the Interstate Railroad 


The Premium Rentucky High 
Splat unmatched for domestic 
use Produced in Harlan 
Kentucky, on the 
Railroad 

COKE 


Reda and Stonega from Wise 


(.ounty 


1. & N 


County, Ya 


yiinders 


attachments Als 


are available from 


140 Conversion Table. Data Card TDC- 
110A hear conversion table for 
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andy r rence by engineers 


stock 


Pactors affecting the 
1 of cylinders are presented 
trations and designe of rod 
describes 

yiinders. rod and head attachments 
Ledeen 


ert inches and 


decimal 
many 
intered 
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Dry Dampers Illustrated 
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PD-49 stresses 
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High gerade gas, 


steam and domestic coal 


by-product, 
Pitts- 
burgh seam from Irwin Basin, 
Westmoreland 


svyivania, on the Penna. Railroad, 


County Penn- 


High volatile domestic, steam 
and by-product coal from Boone 
and Logan Counties, W. Va., on 


the Chesapeake & Ohio Ry 


7 


Genuine Pocahontas from 
MeDowell County, W. Va... on 
the Norfolk & Western Railway. 


High fusion coking coal for by- 
product, industrial stoker and 
pulverizer use from Wyoming 


Co., W.Va... on the Virginian Ry 


ANTHRACITE 


Hlazle Brook 
Raven Run 


Premium Lehigh 
Premium Mahanoy 


Capable engineering personnel and the experience gained through 


long and varied marketing activity assure proper application of one 
of the above brands and effective servicing of any fuel requirement 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA, 
BRANCHES: 


GLVEFIELD, W. VA BUFFALO 


NEW YORK 


CHARLOTTE, N.C 
NORFOLK 


CINCINNATI 
PITTSBURGH 


along 


com - 
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UNDERGROUND COAL 
GASIFICATION 
(Continued from page 102 

tainable at the project has been 
The experiment may later 
reveal that higher pressures and 
greater volume are needed under 
certain conditions 

4. At times during the past two 
months the calorific value of the 
product gas has been high enough 
to be combustible under proper con- 
ditions. Due to by-passing of air 
through void spaces underground, 
the energy content in the coal has 
largely been obtained as sensible 
heat from the gasses evolved from 
the system. We have reasonably 
good evidence that a good quality 
air-blown producer gas is being 
made on the burning coal ribs, but 
it has not yet been possible to pro- 
duce such gas above ground. It is 
believed that this can be 
plished by additional drilling and in- 
troduction of sand at the proper 
point 
5. In order to obtain data regard- 
ing the effect of heat on the over- 
lying strata, test holes have been 
drilled along the line of the original 
entry and some to the side. It was 
found in some instances that the 
strata 15 ft above the top of the coal 
show the effect of heat. Some of the 
cuttings obtained from the test holes 
were red in color, similar to the red 
rock of burning culm or refuse piles 

The test holes to the side or off 
from the original entry indicate that 
there are few if any void spaces 
either at coal bed level or in the 
overlying strata. At the level of the 
coal bed, drill cuttings show the 
presence of some combustible mate- 
rial. However, the volume in this 
region is at least three-fourths rock 
and material whose physical prop- 
erties have been altered by the 
action of the heat. The evidence is 
that the roof action away from the 
line of the original entry is alto- 
gether favorable to the process of 
underground gasification, and the 
roof action along the line of the 
original entry was not favorable 
This strengthens the theory that 
either a sufficiently high tempera- 
ture was not maintained, or that the 
rise of temperature during the first 
stage of the experiment was not suf- 
ficiently rapid 

6. The acquisition of technical and 
economic information which can be 
useful in the selection of plant sites, 
plant installation and operating 
processes, will be gradual and cu- 
mulative. These data can be gained 
as experiments are made, and with- 
out interfering with fundamental 
objectives. For example, some valu- 
able knowledge of seals has been 
acquired 


used 


accom - 


Conclusions to be Drawn 


It is no exaggeration to state that 
some of the purposes of the experi- 
ment as originally proposed have 
been attained, and that the experi- 





Whirlex Fly Ash Arrestors 


THE HIGHLY EFFICIENT truncated cone type fly ash collector element, from which the collector pictured above was assembled, con- 
sists of a triple flight, oblique, helicoid followed by a series of truncated cones. The leading edges of the cones are chamfered and 
the units are mounted to provide efficient escapement clearances around the periphery. Designs are based on a full load velocity of 
2500 feet per minute. Since erosion from gas-borne solids is not a serious factor at this speed, a resulting long and MAINTENANCE 
FREE arrestor life can be anticipated. At maximum velocity each tubular element has a gas capacity of 1194 cubic feet per minute 
with a water gauge draft loss of 1.65". Each element occupies 12” horizontal) x 11” (vertical) cross-sectional area. The single stage 
horizontal arrestor shown above is one of several arrangements i: which this VERSATILE element can be used. Arrangements in- 
lude single d double stage arrestors for horizontal, inclined 


aid vertical runs of breeching, as well as special package units 
sssembled complete with induced draft fan, stub stack, and support structure 


For more complete information, write for general catalogue. 


THE FLY ASH ARRESTOR CORPORATION HEN 
BIRMINGHAM ALABAMA (WZ 


Phone 54-6676 


P.O. Box 1883 














Survey of Plants Shows 


of 20 Engineers 
(> Prefer Nicholson Traps 


T jetermine the best steam trap on which to stand 
ardize, a large processing firm recently asted their plant 
engineers for their preference. In 15 ut of 20 plants the 
e was Nicholson 

n steam traps in 

through-moderniza 

grams ' * the advanced 

T earn n mecreasing number of eading 
ants are standardizing n Nicholson thermostatic steam 
raps send for ow atalog. 5 types f every power, heat 


4 to2 press. ¢ 


Catalog 250 or see Sweet's 


W. H. MICHOLSON & CO. wicessaene ps 














Release manpower for 
more important duties 
—Bin-to-Stoker Direct- 
Feed Screw Conveyor 
handles up to 1000 Ibs. 
per minute . . . Self feed- 





ing .. . Compact. . 
Quickly adaptable to 
any boiler room. Saves 
time—labor—money. 
Write for our Bulletin 
No. 121 

Some Distributor & Dealer Territories Open — Write for information 


manufactured by 


\ BAUGHMAN MANUFACTURING CO. Inc. 


REET ERSEYVILLE 


ment thus far may be regarded as 
successful. None of us who are con- 
nected with the work are under any 
llusion as to the difficulties which 

*t to De overcome There are 
l variable s and many at 
proac hes 

ideas for Getting More 

Air into Coal 
It would, indeed, be progress 

some measure of independer € 
roof action can be demonstrated. A 


ful ed 


process of fracturing the strata has 
illy ipp | 


been success! 


sands to make them mo perme- 


ible. If this process can be adapted 


to coal strata, which are much more 
friable or to the tre 
above the coal, it may possi Die 
by drilling two holes ; ome in- 
terval to be determined and by 
forcing air trom one hole to the 
other, to burn out the area between 
and adjacent to them. This method 
patented by the Stanolind Oil and 
Gas Co., has increased the flow fron 
sands from some thirty oil wells 
it depths as great as 7500 ft belov 
the urface. This process will 
tried during the course of the ex- 
periment to make possible the full 
flow of air between the holes 
Another possibilty is horizontal 
drilling. It is reported that when a 
large chemical company performed 
its underground gasification experi- 
ments in a coal bed in West Virginia 
a horizontal hole three feet in diam- 
eter was drilled 700 ft in length in 
a five-foot seam of coal. And had 
t not been for an obstruction in the 
oal bed in the nature of a fault, the 
would have been continued on 
the 1100 ft, which was the dis- 
planned 
Cyclic Operation Suggested 
A research director of one of the 


argest coal companies hol the 


opinion that by separati two 
worked-out ireas r ibandoned 
mines, where the pillars emain, a 
cyclic operation an | ittained 
similar to that which prevails in re- 
torts in gas lanuli u His idea 
to heat one such area to some 
given temperature by firing, and 
then introduce steam into this area 
while a second area is being brought 
to the predetermined temperature 
In this manner a synthesis gas may 
be made _ continuously and the 
energy contained in the coal ir 
ibandoned | 





Proof of “Performance” in chemically treating boiler 
water are the many installations of Milton Roy equip- 
ment in modern utility and industrial power plants 

both complete Milton Roy “Packaged” Systems 
engineered for specific applications and Chemical 
Pumps as components in systems developed by plant 
engineers. In the plants listed below typical instal- 
lations of such equipment have been made in 
recent months. 


SPRINGS COTTON MILLS, GRACE, S. C. (Complete pack- 
aged systems, including tanks and accessories, for 
handling both sulfite and phosphate feeds.) 


ESSEX (NEWARK) GENERATING STATION, PUBLIC SERVICE 
ELECTRIC & GAS CO. (Pumps.) 


LANSING (MICH.) STATION, INTERSTATE POWER CO. 
(Pumps and tanks for feeding sulfite and phosphate.) 


EAGLE POINT WORKS, TEXAS CO., WESTVILLE, N.J. (Pumps.) 
MANSFIELD TIRE & RUBBER CO., MANSFIELD, OHIO (Pumps.) 


MILTON | 


waned i 
| 
y 
a3 


FOR BOILER WATER CHEMICAL TREATMENTS 


Spectfy 


'( $£2Sn OC GetaSasvs 
“6 [a2e8e885 


e Milton Roy Chemical Pumps 
e Milton Roy Chemical Feed Systems 


SOUTHWARK STATION, PHILADELPHIA ELECTRIC CO. 
(Packaged systems, for feeding sulfite and phosphate. 
Shown above.) 

Milton Roy Packaged Systems include all necessary 
pumps, solution tanks, covers, gage glasses, low 
level cutouts, alarms and motor starters. They can 
be supplied with automatic electronic controls to 
operate pumps at speeds proportional to feed water 
flow as measured by a flow meter. Available to handle 
all treating chemicals 

and in capacities to meet 

all pressure and capacity 

requirements. 

Details in Bulletin 451 

... ask also for Technical 

Paper 51 ‘“‘What the 

Power Engineer Needs 

to Know About Chem- 

ical Feed Systems.” 


COMPANY ae 


1320 £. MERMAID LANE, CHESTNUT HILL. PHILA 18 





“Panacoil EVAPORATORS 


for STATION HEAT BALANCE or FRESH WATER SUPPLY 
“ | 7 


Shop View of SALT AND FRESH WATER EVAPORATORS 
built by PARACOU for Sen jvon Steam Electric Station, 
Porto Rico Water Resources Authority, Son juan, Porto Rico 

chson & Moreland, Boston, Mow. Consulting Engineers 


HERE’S A JOB WE’VE BUILT FOR SAN JUAN, P. R. 


Wherever pure water is needed for boiler feed makeup, process 
work or general plant operation, a PARACOIL EVAPORATOR is a 
proven, time-tested means of handling any kind of initial raw water — 
salt or otherwise 

They are ruggedly built—dependable—and easily maintained. 
Specific requirements dictate the design. Our years of experience in 
building units of this type — and other power plont apparatus — assures 
you of the correct solution to your problem. We invite your inquiry 


DAVI &, ENGINEERING CORPORATION 
1062 fest Grend Street, Hizebeth 4, New Jersey 
30 Rockefeller Plaze, New York 20, New York 








The || Consult Us For: 


MAINTENANCE DEPARTMENT CHIMNEYS .. . 
of FURNACE WORK... 


CONDENSER SERVICE 


& ENGINEERING CO., INC. BOILER SETTINGS 


100 RIVER ST. HOBOKEN, N. J 
Offers te deo 


QUICK —PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 


ANYTHING WITH TUBES 


24 HOURS A DAY 7 DAYS A WEEK 
365 DAYS A YEAR 


SATURDAYS - SUNDAYS 
HOLIDAYS 


WE CARRY TUBES IN STOCK 
CALL — TELEPHONE: Dey ond Night 
NEW YORK: REcter 2-9363 
HOBOKEN HObeken 3-4428 


Pev!, Mine 
Dey Nester 9675 - Night Emerson 32/9 


Chee m 
Dey—STete 23-1415 ‘Night SHeldroke 3.4735 
Boston Moss 
Dey—LAfeyette 3.109! . Night—MYatic 64552 
Tulse, Oble 
Dey—Telee 5-771) - Night—Tulee 44060 
Phile, Pe Dey—Wilmingter ) 7151 
Might—Chester (Pe.) AMERICAN CHIMNEY CORP. 
‘4 Beorth Ave New Yorh 3, WN Y 
BRANCHES 
BOSTON e@ FPHILADELPHI4 @ CLEVELAND 


Weshiegtes, 0 C. Republic 4675 
lee Angeles, Cal TRinity 784! 





pere T @ FPITTSEVURGH @ CHARLOTTE 








LETTERS TO THE EDITORS 


(Continued from page 53) 


charts on page 312, showing the 
compressibility factor ranging from 
0.2 to 3.5 
Mr. Darnell quotes several values 
to four digits, and some to five. Gas 
density is approximately equal to 
p/RT, and if the density is known 
or used to four or five digits, the 
implication is that both pressure and 
temperature are known to this de- 
gree of precision; that is, under 
moderate conditions, that the pres- 
sure and temperature are known to 
0.1 or 0.01 psi or deg F. Since such 
high-precision knowledge is un- 
usual, four and five-digit values of 
density are usually absurd. When 
Mr. Darnell’s table is rounded to 
three digits, many of the discrep- 
ancies vanish 
Cambridge, Mass. C. Harovp Berry, 
Gordon McKay, Professor of En- 
gineering Science, Harvard 
University 


Comments by Kaye 


In the February issue, Mr. Darnell 
has compared, at a given pressure 
and temperature, the values of the 
densities of various gases taken from 
eight different engineering hand- 
books. The dates of issue of these 
sources varied from 1916 to 1945, 
and yet, for most of the gases listed, 
the values of the densities differ but 
little from one source to the next 
For most engineering calculations 
the disagreement can be = safely 
ignored 

If one is interested in values of 
gas densities which are accurate to 
four and five significant figures, then 
one cannot use the perfect gas rule 
in making such calculations. Instead 
one must depend on accurate experi- 
mental values of gas densities. In 
addition, it is well known that for 
gaseous states near the saturation 
line, one can introduce significant 
errors by using the perfect gas rule 
It is for this reason that Mr. Dar- 
nell’s table is in error for such 
gases as sulfur dioxide, ethylene 
carbon dioxide, et if he “corrects’ 
the listed density to another state by 
the method used in his examples 

Another reason for some of the 
minor discrepancies which Mr. Dar- 
nell has found in his comparison is 
that the values of the perfect gas 
constant have been revised, on the 
basis of new experime ntal data, sev- 
eral times in the period from 1910 
to 1940. Hence it is not quite fair 
to compare densities taken from 
older handbooks with values taken 
from more recent ones 
Cambridge, Mass 

Joserpn Kaye, Assoc. Prof. Mech 

Eng., Massachusetts Institute of 
Tec hnology 
Editor's Note:—The only reply Mr. Darnell! 
makes to the above comments is: “If two 
or three significant figures are enough, why 
are these values published with four sig 
nificant figures in engineering books? 





BOILERS BUILT THIS WAY 
REQUIRE NO COSTLY HOUSING 


Ene CITY has developed, manufactured and erected many outdoor 
boilers that require no costly housing structures. Our long experience 
with heavily insulated, completely steel cased industrial boilers is being 


applied to outdoor installations. Representative units in California and 


Michigan are shown here. 


Have you investigated the interesting savings possible with Erie City 


Outdoor Steam Generators? Write for recommendations. 


2 Erie City 3-Drum 1050 h.p 
300 W.S.P. Outdoor Boilers, 
Oil or Gas fired, serving a large 


refinery 


An Erie City 3-Drum 890 h.p. 675 
W.S.P. Outdoor Boiler, chain grate 
stoker fired, serving large brass goods 


manufacturer. 


COMPLETE STEAM POWER PLANT EQUIPMENT 





Complete Steam Generators @ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers 
e The ‘‘Economic™’ Boiler with or without Water Walls 6 Welded H. R. T. 
Boilers ” Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 


and Spreader Stokers ° Welded Pressure Vessels for the Process Industries. 


ERIE CITY IRON WORKS « ERIE, PA. «© Since 1840 


127 





May, 1950—POWER ENGINEERING—Chicag 





REPORT ON 








Mere ere typical examples of siag allevio- 

_ then end soot removal with Nalco SR-Series 
Chemicals All three plants heve been using 
the treatment over @ yeor | Reed whet 
they repert! 


—“SAVING 60% ON SLAG 


“SLAG CEASED TO BE 


A PROBLEM” 


ales 


“SLAG DEPOSITS 
GREATLY REDUCED” 


ce 
ter * 
,» week 4 
« than 


. ) emo’ 
' snd « asily f 
able 


Tedey — now — is the time to get action 
on Neleo SR-Series Chemicals for your 
beller furnaces. Write for details on 
§2-150 & 15) for coal firing .. . For oil- 
fired furneces, ask for date on Nelco 


$R-155 the complete fuel off additive. ~~ 


NATIONAL ALUMINATE CORPORATION 
6234 W. 66th Place * Chicago 38, Mlineis 
Camadran saquerias theald be addressed to 
them Limited, Burlington, Ont, Canada ~~ 


A 





PReDUCT 
Serving Industry through 


Practical Applied Science 
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ENGINEERING SERVICE 





GEORGE HOLMAN 
Refrigerating Engineer 
Your refrigeration questions answered 
Your refrigeration problems solved 








BELMONT 
GASKETS 


SEAL BETTER 

LAST LONGER 
MOLDED, FORMED, EXTRUDED, 
DIE OR LATHE CUT... 


in sizes, shapes, and forms to meet every 
requirement. You can get Belmont standard 
and special design gaskets made of com- 
pressed asbestos, woven asbestos metallic, 
red rubber black rubber, 
vegetable fitre, cork-vegetable fibre, groy 
rubber, ond a wide 
compounded materials. 


cloth inserts 


neoprene variety of 


And, Belmont complete manufacturing fa~ 
cilities assure dimensional accuracy, uniform 
thickness and top quality finish 


Whether your gasket problem is... temper- 
vibration ... shock 

creep ... reduction 
or just o matter of gasket size and shape, if 
you wont BETTER JOINT AND SURFACE 
SEALING longer gasket service life— 
TRY BELMONT 


otures pressure 


Oxidation corrosion 


Distributors located in every large industrial 
center to serve you. Write for catclog #40. 


4K-4A 


...-And, there’s a Belmont 
Packing for Every Service. 


THE BELMONT PACKING 
AND RUBBER CO. 
Butler & Sepviva ‘Sts 
Philadelphia 37, Pa 


for STEAM, WATER, OIL, GAS, AIR, 
ACIDS, ALKALIES, AMMONIA. 

RINGS, SPIRALS, COILS, REELS, 
SPOOLS, SHEETS, GASKETS. 











Pritchard's 


ir 
Air Cooled Heat Exchanger 


For Dependable, Efficient Cool- 
ing or Condensing of Liquids, 





Gases or Vapors 


@ Lower Installed Cost 

@ Fewer Parts to Assemble 
@ Lower Maintenance Costs 
@ Lower Operating Costs 
@ Higher Efficiency 


@ Many Industrial Uses 
AIR COOLED HEAT 


EXCHANGERS Write for FREE Bulletin No. 11.0.080 There's no gauge like FLO-GAGE for 


* Registered Trade Name simplicity, economy, and all-around usefulness. Now, 





ae tees this compact rate of flow indicator packs another big 


feature: positive, aufomotic protection against over- 


. loads and reverse differentials! 
QUALITY Dept. No 34 908 Grand Ave., Kansas City 6, Mo 


Specialized Process District Offices: Chicago + Houston Other features of the Builders FLO-GAGE: Accurate 
EQUIPMENT New York « Pittsburgh + Tulsa + St. Louis 


Representatives in Principal Cities easy to read low cost requires no mercury oF 








auxiliary power supply — no stuffing box — negligible 





maintenance — simple design — durable construction 


New VERSENE* test kit — ideal for water, steam, air or gas lines. For informa- 
“ tion and descriptive Bulletin, address Builders- 
determines total water hardness Providence, Inc. (Division of Builders Iron Foundry), 

. r vi nce 38 

in less than TWO MINUTES panos ies So 


= . 
if il 
minutes. Any 


wa ~. 
4 ~ 
7 ——s \ 
| eg } 
“ " } 
a % 
ne who can tell red from blue can make this scientifx 


ersenate test and be accurate within one grain of hard 





Now, with this new Versene* water hardness testing kit 


yu can determine the hardness of your own boiler, process 
or tap water as easy as ABC in less than 2 


ess per gallon ot other differential producers. 

Handy, sturdy po »} t contains 3 vials of 

hemicals and one combination measuring and mixing 
al. More than 50 separate tests can be made, depending 
water hardness. Complete instructions. Refills available 

7 — NG . BUILDERS PRODUCTS 

Order The New Versene* Water Hardness Testing Kit to 

day $3.00 Postpaid Send Checks or M.O. No. C.O._D.’s Flow meters and controllers mechanical and differential 

Money Back Guarantee 





for liquids, steam, oir, and dry materials. The Venturi 
We also manufacture and ip ji sodium versenate (the di 
sodium salt of ethylene d ne tetraacetic acid) This is the Meter * Chlorinizers-Chlorine Gos Feeders 
reagent used the Schwarzenbach Method for the determinatior 
water hardnes It is am analytical reagent grade chemical 


30 g. $2 0 g. $3. 500 g. $10.00 Postpaid 











BERSWORTH CHEMICAL COMPANY BUILDER YZ 


- 
FRAMINGHAM, MASSACHUSETTS "nl P R Ov i D . N Cc E 
Mark 7) 
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Wilson-Dud 
poe 38 tne diameter together without the use of 


tow WILSON 


makes short work of difficult 
TUBE EXPANDER 


PROBLEMS 


Wilson's wide-range line of precision-made Wilson- 
Dudgeon Tube Expanders is backed by 97 years 
of experience in this specialized field. That is why 
the Wilson Engineering Staff can tackle unusual 
tube expander problems . . . and solve them quickly. 


HERE ARE A FEW EXAMPLES: 


9 e A manufacturer of beverage coolers 


had to expand a 14,” OD tube into a 2” 
square header. The total length of the 
expander, including the mandrel, could 
not exceed 114”. Wilson-Dudgeon 
Tube Expanders were supplied for this 
difficult application. 


e A heat exchanger manufacturer had 
to join two pieces of tubing of the same 


Expander a coupling. A bre tiger, age belling 
and flaring expander made this pos 
p sible. This expander bells out one end 
of the tubing so that the other piece 

can be sweated into it. 


j 


e An Eastern manufacturer had to 
expand a 10” diameter blind cap 114” 
deep into a header. A conventional ex- 
pander could not be used because the 
mandrel could not project through the 


Wilson-Dudgeon _ blind header. A special Wilson-Dudgeon 
Model 41 Tube = Expander was engineered to do this job 


Expander very simply and rapidly. 


No matter what your tube expander problem, you 
can be sure of getting a Wilson-Dudgeon Tube Ex- 
pander that will fit your specific = Write 
us, giving full details or send for Bulletin 380. 


WILSON TUBE CLEANERS CUT DOWN-TIME 


Wilson Tube Cleaners quickly handle the toughest 
deposits . . . clean both straight and curved ferrous 
and non-ferrous tubes . . . turn costly down-time 
into profitable production time. For complete in- 
formation on Wilson’s complete line of plant- 
proved tube cleaners, write today for Catalog 76. 


THOMAS C. WILSON, INC. * 21-11 44th Avenwe, Long Island City 1, N.Y. 


CABLE: TUBECLEAM, New York onan 
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ELECTRONIC CONTROL 


ff tinued from page 


shaft H The 


ng f 


f nut N 


cycle. At the extremities of the main 
screw M it will be seen from Fig. 1 
there are two limit switches X and 
Y which are opened mechanically 
by N. These override the relays X 
and Y and so prevent the nut N from 


Since being set to work the pro- 
totype controller has undergone ex- 
haustive tests to ascertain its ability 
to maintain a nearly constant steam 
pressure when confronted with 
fairly rapid and wide boiler load 


to the left then 
and since 6 is eaching the fluctuations. Figs. 3 and 4 show the 
effect of the control system at the 
Royal Manchester Children’s Hos- 
pital. The changes in steam demand 
were assessed by means of a 
Curnan steam-flow meter, and at 
times these were as high as 45 per 
cent in the space of quarter of an 
hour. Under these conditions it was 
found that for about 36 per cent of 
time the steam pressure was 
was felt, too, that the maintained almost exactly, at the 
whereby the desired figure. For 30 per cent of 
itself and the run the pressure varied by no 
before pro- more than % psi from the chosen 
certain value. For the remaining 34 per cent 
shaft of the test the deviated 
from the optimum by more than % 
but nevertheless, did not vary 
successive by more than 1% psi. The stoker 
was of the Hodgkinson standard 
ntervals, 12 min coking type, and at no time during 
maximum the four hours duration of the test 
This would was the fire given any attention 
reduce the whatever. The only occasion when 
manual intervention was made was 
the cleaning of the ashpit, but the 
machine was left running normally 
and the withdrawal of ashes occu- 
pied just 142 min; the fuel burned 
being a Lancashire slack. Pressure 
readings taken every five 


minutes 
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HELP! eetaibltehllts aii 


For Every Application 


Split-Glond Water Gages 
Mico Shields ond Gaskets 
Gage Glass Illuminators 
Sight Flow Indicators 
Safety Plastic Guards 
Sight Glass and Discs 

Flat Glass Inserts 

Tubular Glasses 

Try Cocks, Ete. 


FOR EVERYONE 
WHO HANDLES 
VALVES OR PIPING 
istolejejtan 


——A djustable-— 
SPROCKET RIM 
with CAain Guide 








Ernst Water Column & Gage Co. 


LIVINGSTON, N. 3 











Be Well Informed About 
ATOMICS 


ATOMICS is published bi-monthly for 
engineers. The timely articles appearing 
each issue are essentially practical in 
written for the average engineer 

Kramer, the editor of ATOMICS 

has been a pioneer in interpreting and 
transiat ”q the highly technica 
materia! issuin aboratory into 
anguage every can understand 
ATOMICS is the first regularly published 
ournal of its kind. The issues sparkie with 
engineering data, news of atomic power 
cles of timely interest to those con 
surprisingly low prices, ond ones with adustria process contro 
material for men terested in 

and engineering aspects of 


Contre erhead valves with ease and certainty, no matter how 


high vp wght from the floor! No more climbing on bench, mo 


chine beiler treacherous Fer overhead pipe layouts 


stepladder 


plen putting volves wherever needed The BABBITT Adjustable 


sprocket Rim with Chain Guide is especially designed for easy, posi 


tive control of those ovut-of-reach valves from the floor 


The BABBITT Rim fits all valves. with either rising of non-rising 


stems ft is installed quickly by clamping onto the hend wheel of 


the volve 


Catalog Bulletin PG 


name of nearest distributor 


BABBITT STEAM SPECIALTY COMPANY 


New Bedford. Massochusetts, U S.A 


Write teday feo 
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1. Caskets! 
Avzilable with either metal to metal or 
gasketed joint as required. 


2. 50% Stronger! 

New design features compensate at points 
where excessive strain can develop . 
make stem and wedge gate connection 
50% stronger than before 


3. Wear-Resisting Wedge Faces! 
To keep your maintenance cost down the 
wedge faces are hardened to 800 Brinell 
by the exclusive Malcomizing process. 


4. Replaceable Seat Rings! 

When necessary, you can replace the seat 
rings easily . fast. Seat rings have wear- 
resisting and non-galling properties ... 
made extra hard for years more service. 


5. Full Pressure Repacking! 
No need for costly interruption of flow 
to repac ” 


But check this lower maintenance cost for 
yourself. Next time you buy specify List 
960 in sizes from 4“ to 2”. Rising stem 
with yoke (as illustrated) or rising stem in- 
side screw type. For pressure range 2000 
Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F. 
Specify List 990 for higher pressures. 


The CHAPMAN Valve 
Manufacturing Company 
INDIAN ORCHARD ¢ MASSACHUSETTS 
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Ih will pay you 
to look into this 


..® 
The Permutit Deaerator 
stops corrosion by removing 
all oxygen and CO> 





This transparent model makes it easy to see why 
the Permutit Deaerating Heater offers you the 
easiest, most thorough means of deaerating water 
for boiler-feed make-up 

Advantages of this equipment are many: It re- 
covers waste heat economically and prevents 
corrosion of feed lines, stage heaters, economiz- 
ers, and boilers. Operating noiselessly, it adapts 
itself readily to different steam pressures. Most 
important, the Deaerator is simple in design, and 
requires a minimum of maintenance expense. 





Write for full information to The Permutit 
Company, Dept. PG-5, 330 West 42nd Street 
New York 18, N. Y., or to Permutit Company 


of Canada, Ltd., Montreal 


FIRST STAGE. Cold water, entering here, is heated 
almost to steam temperature by spraying it through 
steam. This removes 95% of the oxygen. The 
water then travels downward through the pipe 
toward the second stage 

SECOND STAGE. Here the partially deaerated 
water is intimately mixed with steam entering 
through the scrubber. Violent boiling and vigor- 
ous scrubbing is assured for both light and heavy 
loads, and deaeration is completed 


The steam from the scrubber travels upward and 
enters the first stage of the heater, where it par- 
tially deaerates incoming water. The remaining 
steam is then vented to the atmosphere 





Here the completely deaerated water settles and 
may be drawn off. Ample water storage space is 
provided below the water control level. 
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